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1.0  INTRODUCTION 


The  Integrated  Simulation  Evaluation  Model  Prototype  (ISEM-P)  is 
a  computer  program,  written  in  the  5IMSCRIPT  II. 5  language,  which 
simulates  the  basic  planning  activities  and  decision-making  procedures 
involved  in  the  Air  Force  Manpower  ar.d  Personnel  System  (AFMPS). 

The  ISEM-P  design  is  based  on  a  modular  representation  of  the  AFMPS 
in  which  long-range  force  structure  planning,  training  program  require¬ 
ments,  short-range  personnel  assignment  planning,  and  actual  personnel 
flows  are  simulated  as  integrated  activities  for  the  purpose  of  evaluating 
force  structure  responses  to  various  mission  and  policy  changes.  The 
basic  purpose  of  the  project  discussed  in  this  report  is  to  investigate 
the  feasibility  of  using  this  simulation  approach  to  predict  and  analyze 
the  impact  of  changes  in  policies,  procedures,  and  environmental  condi¬ 
tions  on  the  performance  of  the  AFMPS  as  a  whole.  This  report  sum¬ 
marizes  CONSAD  Research  Corporation's  efforts  to  fulfill  this  purpose 
in  the  context  of  Air  Force  Contract  Number  F49620-7S-C- 0001. 
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2.0  RESEARCH  OBJECTIVES 


At  the  initiation  of  the  contract,  the  objectives  of  the  research 
project  were: 

o  To  install  the  ISEM-P  model  on  AFHRL  computer  facil¬ 
ities  to  permit  its  continued  development. 

o  To  establish  a  user  panel  or  working  group  to  posit 
scenario  problems,  to  evaluate  model  results,  and  to 
recommend  needed  modifications  to  the  ISEM-P  logic 
structure. 

o  To  analyze  scenario  problems  developed  by  the  "ISEM-P 
Working  Group,"  and  to  generate  reports  conforming  to 
user  specifications. 

o  To  perform  "logic  stress  tests"  to  stress  the  model's 

logic  up  to  and  beyond  its  design  limits  to  permit  cor¬ 
rective  actions  to  be  taken  which  will  assure  an  undis¬ 
torted  evaluation  of  the  scenario  problems,  and  to 
define  the  "practical"  limits  of  application  of  ISEM. 

o  To  detail  thoroughly  the  actual  ISEM-P  computer  pro¬ 
gram. 

o  To  provide  information  on  the  scenario  testing  process. 

In  the  course  of  pursuing  these  objectives,  several  fundamental  limita¬ 
tions  of  the  ISEM-P  model  were  discovered.  To  eliminate  these  limita¬ 
tions,  the  project's  research  objectives  were  expanded: 

o  To  develop  within  ISEM-P  an  improved  internal  personnel 
assignment  procedure  reflecting  new  and  broadly  detailed 
understanding  achieved  during  intensive  review  sessions 
with  the  "ISEM-P  Working  Group." 

o  To  implement  within'  ISEM-P  a  more  realistic  supply- 
driven  promotion  procedure  which  also  accommodates 
cross-training  activities  and,  thereby,  describes  actual 
Air  Force  practices  more  accurately. 

o  To  add  a  newly  conceived  time-on-station  (TOS)  memory 
capability  to  ISEM-P  to  provide  substantially  more  realism 
and  flexibility  in  the  modeling  system's  structure. 

o  To  evaluate  an  augmented  procedure  for  reflecting  within 
ISEM-P  the  complex  impacts  of  the  rated  supplement  in 
the  "rear  Air  Force. 
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3.0  RESEARCH  ACCOMPLISHMENTS 

This  section  summarizes  the  status  of  the  project  relative  to  its 
research  objectives  and  discusses  the  significant  accomplishments 
achieved  in  attaining  this  status. 

3.1  Installation  of  ISEM-P  on 

AFHRL  Computer  Facilities 

At  the  beginning  of  this  project,  the  ISEM-P  program  was  installed 
and  operational  on  a  CDC  6600  computer  located  at  Wright-Patterson  Air 
Force  Base.  The  initial  task  of  this  project  was  to  transfer  the  program 
to  the  Air  Force  Human  Resources  Laboratory  (AFHRL)  computer  facility 
—  a  UNIVAC  1108  computer  located  at  Brooks  Air  Force  Base. 

To  accomplish  this  task,  CONSAD  first  secured  and  arranged  for 
the  installation  of  a  SIMSCRIPT  II.  5  compiler  for  the  AFHRL  computer. 
Then,  the  source  code  and  associated  data  files  of  the  ISEM-P  program 
were  modified  to  accommodate  the  differences  in  word  size,  naming  con¬ 
ventions,  storage  management  procedures,  and  arithmetic  operations  that 
exist  between  CDC  and  UNIVAC  equipment.  In  addition,  on  several 
occasions,  modifications  of  the  ISEM-P  source  code  were  performed  to 
overcome  a  number  of  errors  that  existed  in  the  UNIVAC  SIMSCRIPT  II.  5 
compiler  in  early  1978.  These  compiler  errors  were  later  corrected  by 
the  compiler  vendor.  At  the  conclusion  of  these  activities,  a  fully  com¬ 
piled  version  of  the  ISEM-P  model  had  been  established  on  the  AFHRL 
computer. 

At  this  juncture,  CONSAD  attempted  to  execute  an  operational  run 
of  the  model  and  discovered  that  the  AFHRL  computer  system  did  not 
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have  enough  primary  memory  available  to  accommodate  ISEM-P.  There¬ 
fore,  CONSAD  restructured  the  program's  use  of  primary  memory  to 
permit  it  to  fit  within  the  limited  address  space  available  on  the  AFHRL 
facility.  In  fact,  staying  within  the  limits  of  the  system's  primary- 
memory  proved  to  be  a  continuing  problem  as  the  model  was  revised 
and  its  capabilities  were  expanded.  The  corrective  actions  taken  to 
overcome  these  capacity  limitations  included  the  elimination  of  obsolete 
data  structures,  the  tighter  packing  of  arrays,  and  the  transferring  of 
data  between  primary  memory  and  disc  storage  as  feasible  and  necessary. 
As  a  result  of  these  efforts,  a  fully  operational  version  of  ISEM-P  was 
installed  on  the  AFHRL  computer  by  early  March  1978.  This  version 
contained  essentially  the  same  logic,  inputs,  and  outputs  included  in 
the  CDC  version  that  existed  at  the  outset  of  the  project. 

3.2  Establishment  of  an  "ISEM  Working  Group" 

As  required  by  the  contract,  an  "ISEM  Working  Group''  was  estab¬ 
lished  to  develop  scenario  problems  which  should  be  simulated  by  the 
model  to  determine  its  validity,  to  recommend  modifications  of  the  model's 
logic  that  would  make  it  more  representative  of  actual  AFMPS  behavior, 
to  specify  the  kinds  of  output  that  should  be  generated  by  the  model, 
and  to  suggest  specific  potential  users  of  the  model  in  its  final  form. 

The  members  of  the  Working  Group  were  all  Air  Force  personnel  actively 
involved  in  the  planning  and  administration  of  the  manpower,  personnel 
assignment,  and  training  functions  within  the  AFMPS.  Thus,  group 
members  were  drawn  from  several  organizations  within  AFMPS,  including 
the  Air  Force  Military  Personnel  Center  (AFMPC)  ,  the  Air  Force 
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Management  Engineering  Agency  (AFMEA)  ,  and  the  Air  Training  Com¬ 
mand  (ATC). 

Through  the  end  of  November  1978,  four  meetings  of  the  "ISEM 
Working  Group"  were  convened  at  AFHRL.  These  meetings  were  held 
on  June  1,  1978,  June  22,  1978,  July  27,  1978,  and  November  29,  1978. 
At  each  meeting,  the  group  members  were  familiarized  with  the  existing 
structure,  operation,  and  output  of  ISEM-P;  and  their  comments  and 
suggestions  were  solicited  concerning  each  of  the  topics  listed  above. 

As  a  result  of  these  discussions,  a  set  of  "scenario  problems"  was 
developed  to  test  the  validity  of  the  model.  Each  of  these  "scenario 
problems"  specified  a  particular  change  in  external  (environmental) 
conditions  or  internal  (policy)  parameters  to  which  the  AFMPS  had  to 
respond  at  some  time  in  the  past.  The  full  set  of  "scenario  problems" 
delineated  by  the  "ISEM  Working  Group"  included: 
o  Decreases  in  year-end  strength  ceilings, 

o  Opening  or  closing  an  Air  Force  base, 

o  Phasing  in  or  phasing  out  a  weapons  system, 

o  Changes  in  the  retention  of  rated  personnel, 
o  Changes  in  accession  rates, 

o  Changes  in  retention  rates. 

o  Combinations  of  decreases  in  year- end  strength  ceilings, 
changes  in  accession  rates,  and  changes  in  retention 
rates. 

o  Changes  in  weapon  system  crew  ratios, 

o  Changes  in  the  standard  length  of  overseas  tours, 

o  Changes  in  on-the-job  training  rates. 

o  Changes  in  the  mix  of  personnel  in  the  rated  supplement. 

Decreases  in  available  flying  hours. 
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Thus,  for  example,  the  first  "scenario  problem"  specifies  a  decrease  in 
the  total  USAF  personnel  authorization,  or  year-end  strength  ceiling, 
in  one  or  more  years  relative  to  the  authorization  for  the  previous  year. 
Such  authorizations  are  legislated  by  Congress  and,  hence,  are  part  of 
the  environment  within  which  the  AFMPS  functions. 

The  particular  "scenario  problems"  included  in  the  set  were  selected 
because  Working  Group  members  knew  how  the  AFMPS  had  actually 
behaved  in  such  situations  and,  hence,  would  be  able  to  evaluate  the 
ability  of  ISEM-P  to  reproduce  that  behavior  if  the  model  were  run  with 
similar  conditions  and  parameter  values.  In  addition,  the  set  of  "sce¬ 
nario  problems"  helped  to  exemplify  the  kinds  of  contexts  in  which  the 
results  produced  by  ISEM-P  might  serve  the  interests  of  AFMPS  analysts 
and  planners. 

Finally,  the  selection  of  previously  observed  situations  as  bases  for 
"scenario  problems"  also  had  the  beneficial  effect  of  defining  a  useful 
collection  of  output  reports.  To  compare  actual  and  simulated  behavior, 
it  is  necessary  to  use  the  same  types  of  descriptions  of  that  behavior. 
Prior  to  the  meetings  of  the  "ISEM  Working  Group,"  the  primary  outputs 
generated  by  ISEM-P  focused  on  only  one  of  the  91  airmen  and  officer 
skills  included  in  the  model.  These  outputs  comprised  essentially  a  list 
of  the  transactions  that  affected  personnel  having  that  skill  throughout 
the  simulation  run.  While  these  outputs  were  useful  for  debugging  the 
ISEM-P  computer  program,  the  detailed  transactions  report,  describing 
several  hundred  personnel  transactions  per  month  throughout  the  60 
months  contained  in  a  five-year  simulation  run,  did  not  provide  the  type 
of  information  most  useful  for  analysis  or  evaluation.  To  rectify  this 
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situation,  the  members  of  the  "ISEM  Working  Group11  identified  a  number 
of  variables,  and  combinations  of  variables,  whose  values  they  wished  to 
see  for  each  year  during  the  simulation  run.  CONSAD  then  designed, 
installed,  and  implemented  seven  new  reports,  and  associated  data 
assembly  and  manipulation  routines,  to  supply  the  requested  information. 

3.3  Analysis  of  Simulation  Results 

From  the  set  of  "scenario  problems"  listed  above,  the  first  two  were 
selected  for  initial  analysis:  decreasing  year-end  strength  ceilings  and 
closing  an  Air  Force  base.  Several  additions  to  the  model  were  required 
to  permit  ISEM-P  to  simulate  these  scenario  problems.  Most  notably,  it 
was  necessary  to  develop  a  way  to  represent  the  particular  sequence  of 
events  through  which  the  AFMPS  closes  a  base.  The  information  needed 
to  accomplish  the  required  modification  of  the  model  was  acquired  at  the 
second  meeting  of  the  "ISEM  Working  Group."  Then,  simulation  runs 
examining  the  two  selected  "scenario  problems,"  as  well  as  a  baseline 
situation,  were  performed.  In  the  baseline  situation,  no  environmental 
conditions  were  changed  during  the  course  of  the  simulation  run.  Thus, 
in  essence,  the  baseline  situation  describes  an  environment  in  which 
Congressional  authorizations  of  USAF  personnel  are  constant  over  time. 

The  results  of  the  three  simulation  runs  were  presented  to  the 
ISEM  Working  Group''  at  its  third  meeting.  In  general,  the  members 
of  the  Working  Group  expressed  support  for  the  extent  to  which  actual 
AFMPS  decision-making  processes  were  captured  in  the  model.  Yet, 
several  notable  inconsistencies  between  ISEM-P  outputs  and  observed 
AFMPS  behavior  were  identified  at  the  meeting.  Intensive  discussions 
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between  CONSAD  staff  and  the  members  of  the  Working  Group  isolated 
the  sources  of  the  inconsistencies,  and  revealed  that  the  selected  "sce¬ 
nario  problems"  had  stressed  the  model's  logic  beyond  its  design  limits. 

In  particular,  the  discussions  disclosed  that  the  model  did  not  contain 
adequate  representations  of  the  actual  AFMPS  procedures  in  the  follow¬ 
ing  areas: 

o  Airman  promotions,  where  ISEM-P  failed  to  incorporate 
the  Air  Force's  "equal  promotion  opportunity"  policy. 

o  Airman  cross-training,  where  the  model  relied  exces¬ 
sively  on  mandated  reductions  in  force. 

o  Choice  of  personnel  for  overseas  assignments,  where 
the  model  failed  to  recognize  time-on-station  and  time- 
in-CONUS  constraints  or.  personnel  movements. 

o  Selection  of  personnel  to  relieve  imbalances  between 
base  supplies  and  authorizations,  where  ISEM-P  did 
not  include  the  "worldwide  manning  level"  as  a  decision 
criterion. 

o  Designation  of  CONUS  (Continental  United  States)  assign¬ 
ments  for  personnel  returning  from  overseas  tours, 
where  once  again  the  "worldwide  manning  level"  was  not 
considered  by  the  model. 

o  Assignment  of  technical  school  graduates,  where  ISEM-P 
projected  graduations  for  an  excessive  time  horizon  and, 
then,  attached  improper  priority  to  CONUS  bases  as 
assignment  locations. 

o  Allocation  of  personnel  authorizations  for  personnel  in 

training,  where  the  model  directly  offset  trainees  against 
the  year-end  strength  ceiling. 

o  Calculation  of  manpower  requirements  for  bases  support¬ 
ing  different  types  of  missions,  where  a  programming 
error  precluded  the  transferring  to  a  base  any  type  of 
mission  which  did  not  previously  exist  at  the  base. 

To  determine  the  precise  model  formulation  appropriate  to  correct 
ISEM-P's  representations  of  these  procedures,  CONSAD  conducted  numer¬ 
ous  telephone  interviews  with  Air  Force  personnel  responsible  for  the 
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establishment  of  manpower  requirements ,  the  implementation  of  manpower 
utilization  policy,  the  management  of  reenlistment,  the  development  and 
application  of  promotion  policy,  the  establishment  of  training  require¬ 
ments,  the  implementation  of  training  and  cross-training  policy,  the 
setting  of  recruiting  quotas,  and  force  programming.  The  specific  Air 
Force  personnel  contacted,  and  their  areas  of  expertise  within  the 
AFMPS ,  included: 

o  Captain  Mike  Robards,  Manpower  and  Personnel  Center 
(MPC)  ,  assignment  operations. 

o  Captain  Bud  Dailey,  Manpower  and  Personnel  Center 
Military  Assistance  (MPCMA) ,  reenlistment  policy. 

o  Captain  Roy  Smoker,  Air  Force  Management  Engineering 
Agency  (AFMEA)  ,  manpower  planning. 

o  Mr.  Lou  Catrow,  Air  Training  Command /Technical 

Training  Programming  (ATC/TTPP),  technical  training 
programming. 

o  Captain  David  Harrington,  MPXOP  ,  airman  promotions. 

o  Lt.  Colonel  Jim  Mollicone,  ATC/RSOPM,  airman  procure¬ 
ment. 

o  Major  Chris  Summers,  Airman  Programs  Branch,  Force 
Programs  Division,  Directorate  of  Personnel  Programs, 

Deputy  Chief  of  Staff  for  Manpower  and  Personnel 
(MPPPN)  ,  first-term  management. 

o  Sergeant  Jean  Breeden,  MPPPN,  force  programming. 

o  Major  Bill  O'Connor,  MPPPN,  trained  personnel  require¬ 
ment  and  reenlistment. 

The  insights  obtained  in  the  interviews  of  these  personnel  were 
incorporated  into  designs  for  modifications  of  the  model  and,  then, 
transformed  into  computer  code  for  inclusion  in  the  ISEM-P  program. 

As  of  November  30,  1978,  CONSAD  had  accomplished  the  implementation 
of  modifications  to  the  model  structure  describing  a  supply-driven 
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promotion  mechanism  consistent  with  the  Air  Force's  "equal  promotion 
opportunity"  policy,  and  identifying  the  skills  providing  supplies  and 
demands  for  cross-training.  In  addition,  designs  had  been  completed 
for  the  inclusion  of  the  "worldwide  manning  level"  as  a  decision  cri¬ 
terion  in  the  assignment  algorithm,  the  incorporation  of  cross- flows  and 
cross-training  within  the  model  structure,  the  consideration  of  "time- 
on-station"  and  " time-in-CONUS "  constraints  in  the  assignment  process, 
and  the  appropriate  planning  and  execution  of  assignment  of  technical 
school  graduates.  Finally,  the  programming  error  discovered  in  the 
calculation  of  base  manpower  requirements  had  been  corrected;  and 
efforts  had  been  initated  to  design,  and  examine  the  feasibility  of 
implementing,  procedures  describing  the  essential  characteristics  of 
the  Air  Force's  management  of  the  rated  supplement. 

3.  4  Establishment  of  a  Demonstration  Model 

The  insights  obtained  in  the  interviews  with  these  personnel  were 
incorporated  into  designs  for  modifications  to  the  model  and,  then, 
transformed  into  computer  code  for  inclusion  in  the  ISEM-P  program. 

As  a  result  of  this  activity,  the  final  form  of  a  demonstration  prototype 
model  was  established  for  use  in  more  detailed  experiments  with  a  wider 
variety  of  scenarios.  This  model  is  thoroughly  documented  in  Annex  1. 
The  following  discussion  makes  reference  to  various  charts  and  figures 
in  that  Annex  and  it  will  be  assumed  that  the  reader  is  generally 
familiar  with  its  contents. 
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Reducing  the  differences  cited  by  the  working  group  between 
ISEM-P  behavior  and  its  AFMPS  counterpart  required  several  specific 
changes  to  be  incorporated  in  the  model.  These  changes  are  discussed 
in  the  remainder  of  this  section. 

3.4.1  Promotions 

The  "equal  promotion  opportunity"  concept  was  realized  by  chang¬ 
ing  the  promotion  planning  algorithm  in  the  aggregate  model.  Instead 
of  calculating  promotions  from  one  grade  to  the  next  higher  grade  solely 
on  the  basis  of  the  demand  within  a  particular  skill,  the  total  demand, 
summed  over  all  skills,  is  calculated  and  a  single  promotion  rate  (for 
each  grade)  is  computed  which  applies  to  all  skills  (Chart  3).  The 
number  of  promotions  to  a  given  grade  within  a  skill  is  obtained  by 
multiplying  the  number  eligible  for  promotion  in  the  lower  grade  by 
this  rate.  Hence,  the  actual  promotions  to  be  awarded  in  a  skill /grade 
group  are  independent  of  the  particular  promotion  demand  for  that  skill 
in  higher  grades  and,  instead,  are  dependent  on  the  number  of  eligibles 
in  the  lower  grade  (and,  of  course,  the  overall  rate). 

The  model  computes  officer  promotions  in  exactly  the  same  way  as 
airmen  promotions.  This  uniformity  of  method  is  a  carryover  from  the 
original  model  design.  While  those  interviewed  suggested  that  officer 
promotion  is  influenced  by  more  factors  than  in  the  airmen  case,  they 
also  indicated  that  these  factors  were  often  idiosyncratic  to  particular 
skills  and  particular  grades.  To  incorporate  such  factors  in  the  model 
would  have  expanded  the  promotion  planning  algorithm  into  a  set  of 
different  algorithms,  each  relating  to  a  different  set  of  skill/grade 
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groups.  The  additional  data  gathering  and  analysis  required  to  form¬ 
ulate  these  algorithms  was  felt  to  be  unwarranted  for  the  prototype  at 
this  time. 

3.4.2  Airmen  Cross-Training 

The  implementation  of  cross-training  required  augmentations  to 
both  the  aggregate  and  assignment  models.  In  the  aggregate  model,  a 
flow  path  was  added  for  personnel  to  transfer  from  one  skill  to  another 
(Chart  7).  Cross -trainees  retain  their  grade  and  year-group  member¬ 
ship.  Since  cross-training  is  stimulated  by  perceived  shortages  in 
various  skills,  the  computation  of  how  many  personnel  may  possibly 
cross-train,  and  how  many  will  actuary  volunteer  to  do  so,  is  based 
on  the  year-end  inventory  after  all  other  flows  have  been  taken  into 
account. 

A  fairly  simple  algorithm  for  assigning  cross-trainees  to  schools 
at  particular  times  was  added  to  the  assignment  model  (Chart  8).  No 
attempt  was  made  to  coordinate  such  assignments  with  mandated  moves, 
such  as  returning  from  overseas  duty.  Instead,  CONUS  personnel  from 
the  skill/grade  groups  chosen  as  cross-training  sources  by  the  aggre¬ 
gate  model  are  assigned  to  fill  the  cross-trainee  production  quotas  (at 
schools)  also  established  by  the  aggregate  model.  The  number  to  be 
drawn  from  each  base  is  proportional  to  the  relative  population  of  the 
bases  in  that  skill/grade  group.  Several  changes  were  also  required 
in  the  school  flow  algorithms  (Chart  13)  to  permit  the  matching  of 
dispositions  to  graduates  by  grade  level.  Previously,  schools  were 
assumed  to  train  personnel  in  only  one  grade,  but  with  cross-training 
there  may  be  personnel  at  various  grades  in  training  simultaneously. 
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3.4.3  World-Wide  Manning  Level 

Instead  of  using  only  base  authorizations  in  assignment  planning, 
the  model  was  changed  to  reflect  the  use  of  base  entitlements  as  assign¬ 
ment  targets  (Chart  9).  The  basic  idea  is  that  each  base  is  entitled 
to  that  fraction  of  available  personnel  which  corresponds  to  its  authori¬ 
zation  relative  to  all  other  bases.  If  Air  Force-wide  overages  (or  short¬ 
ages)  exist  in  a  personnel  group,  the  assignment  algorithm  will  increase 
(or  decrease)  entitlements  proportionally.  In  this  way,  assignments  can 
be  responsive  to  current  conditions  despite  fluctuations  in  the  stock 
caused  by  higher  level  decisions,  such  as  promotions,  over  which 
assignment  planners  have  no  control.  The  world-wide  manning  level 
(WWML)  is  used  to  gauge  the  extent  of  overages  and  shortages.  In 
ISEM-P,  the  WWML  by  skill  and  grade  is  computed  as  the  total  available 
personnel  in  each  group  (including  projected  school  graduates)  divided 
by  the  total  authorization  for  that  group. 

3.4.4  Overseas  Levies 

AFMPS  uses  two  main  criteria  for  choosing  personnel  to  be 
assigned  to  overseas  duty  when  there  are  insufficient  volunteers  for 
such  duty  to  fill  the  demand.  First,  a  record  is  kept  of  the  total 
number  of  overseas  tours  each  person  has  taken  and  those  with  fewer 
tours  are  selected  in  preference  to  those  with  more.  Second,  within 
the  set  determined  by  tour-count,  those  with  longer  incumbency  in 
CONUS  posts  are  selected  before  those  with  shorter  incumbency.  The 
objective  of  this  policy  is  to  allocate  personnel  to  overseas  tours  equit¬ 
ably  . 
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The  second  of  these  two  criteria  was  chosen  for  incorporation  in 
the  model  since  it  was  determined  to  be  easier  to  represent.  For  each 
skill/ grade  group  at  each  CONUS  base,  a  record  is  kept  of  the  distri¬ 
bution  of  personnel  residing  there  by  months  of  incumbency.  This 
record  is  called  the  11  time-on- station  memory"  or  "TOS  memory"  for 
short.  The  total  number  that  have  resided  at  their  base  longer  than 
a  minimum  time  are  deemed  eligible  for  overseas  tours.  This  number 
is  called  the  "TOS  status."  Personnel  are  selected  from  bases  in  pro¬ 
portion  to  the  fraction  of  total  eligibles  appearing  at  each  base  (Chart  9). 
Volunteers  are  not  represented. 

Since  it  is  possible  for  personnel  to  remain  in  the  CONUS  at  a  suc¬ 
cession  of  CONUS  assignments,  two  memories  were  initially  added  to  the 
model.  The  first  kept  track  of  the  incumbency  distribution  at  each 
base  (the  TOS  memory)  and  the  second  maintained  a  CONUS  incumbency 
distribution  over  all  bases  (a  "time-in-CONUS  memory").  However,  it 
was  found  that  the  vast  majority  of  reassignments  of  CONUS  personnel 
were  made  to  overseas  bases  and  so  the  CONUS  incumbency  distribution 
was  highly  correlated  with  base  incumbency  distribution.  Hence,  to 
reduce  core  storage  requirements,  the  CONUS  incumbency  distribution 
was  deleted. 

3.4.5  Assignment  of  Technical 
School  Graduates 

Two  changes  were  made  in  the  model  to  more  accurately  represent 
assignments  of  graduates.  First,  instead  of  assigning  on  the  basis  of 
school  production  projections,  no  assignments  are  made  until  personnel 
have  actually  entered  a  training  pipe.  Second,  preference  is  given  to 
overseas  assignments  over  CONUS  assignments  for  new  graduates. 
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3.4.6  Other  Changes 

A  number  of  other  changes  were  made  to  the  model  to  accommodate 
the  modifications  listed  above  and  to  correct  various  programming  errors 
that  were  previously  known  or  were  revealed  in  adding  new  capabilities. 
Among  the  more  important  changes  were: 

o  The  use  of  temporary  disk  files  to  hold  assignment 

orders  during  the  interval  between  assignment  planning 
and  personnel  flow.  Exceeding  machine  core  storage 
capacity  has  been  a  continuing  problem  with  ISEM-P. 

Adding  a  new  data  structure,  such  as  the  TOS  memory, 
nearly  always  requires  that  some  other  data  structure 
be  revised  (to  make  it  smaller)  or  replaced  by  a  disk 
file.  It  was  found  that  the  cyclic  use  of  assignment 
orders  (i.e.,  create  them  at  planning  time,  hold  them 
until  realization  time,  then  dispose  of  them)  lent  itself 
in  a  natural  way  to  temporary  disk  storage.  Hence, 
the  PCA  files  and  assignment  files  were  added  to  the 
model  (Charts  8  and  9). 

o  The  reporting  programs  were  augmented  to  include  the 
printing  of  TOS  information.  Also,  the  capability  to 
generate  a  history  file  (Section  4.3,  Annex  1)  was 
added  for  use  in  more  detailed  analyses. 

o  A  new  method  of  constructing  distributions  of  integer 
quantities  so  as  to  fit  a  probability  distribution  was 
added.  It  is  often  necessary  in  ISEM-P  to  disaggregate 
a  given  number  of  personnel  into  subtotals  according 
to  a  list  of  fractional  amounts.  For  example,  given  the 
number  of  personnel  in  a  skill/grade  group  to  be  pro¬ 
moted  in  a  particular  month,  this  number  must  be  split 
among  the  various  bases  where  such  groups  reside 
according  to  the  fraction  of  total  group  population  at 
each  base.  Previously,  a  rolling  accumulator  method 
was  used  to  save  the  roundoff  error  incurred  in  multi¬ 
plying  by  each  fraction  until  this  error  exceeded  1.0. 

Then,  an  extra  person  was  added  to  the  current  sub¬ 
total.  However,  this  procedure  tended  to  favor  the 
later  subtotals  in  the  computation  over  the  earlier 
ones.  The  new  method  distributes  roundoff  error  by 
applying  it  to  subtotals  which  are  farthest  away  from 
the  true  fraction.  An  option  was  also  added  whereby 
roundoff  error  can  be  allocated  probabilistically  to 
subtotals  (the  routine  in  the  program  is  known  as 
RANDOM.  ROUNDING)  . 
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o 


Simulation  of  the  effect  of  on-the-job  training  (OJT) 
was  deleted  from  the  model.  At  the  level  of  aggrega¬ 
tion  at  which  ISEM-P  operates,  the  constraints  on  pro¬ 
motions  imposed  by  the  need  for  personnel  to  complete 
OJT  was  determined  to  be  irrelevant. 


3.5  Selection  of  Demonstration  Scenarios 


Of  the  twelve  scenario  problems  suggested  by  the  working  group, 
four  were  selected  for  further  study,  along  with  the  baseline  case. 

These  four  were: 

o  Closing  a  base:  Determine  the  effect  of  eliminating 
one  of  the  bases  in  the  model  during  the  course  of  a 
run  by  reallocating  to  a  second  base  all  missions  initi¬ 
ally  assigned  to  the  closing  base  and  reassigning  per¬ 
sonnel  as  needed  according  to  a  specified  transfer  plan. 

o  Decreasing  year-end  strength  ceilings:  Determine  the 
effects  of  repeated  reductions  in  Air  Force  personnel 
budgets  by  reducing  total  authorized  end-strength 
ceilings  by  a  fixed  percentage  each  year. 

o  Decreasing  available  flying  hours:  Determine  the 
effects  of  decreasing  the  squadron  utilization  rate 
(flying  hours /month)  for  a  particular  type  of  air¬ 
craft  at  some  point  during  a  model  run. 

o  Changing  retention  rates:  Determine  the  effects  of 
an  unexpected  change  in  attrition  in  certain  skills 
which  occurs  during  one  year  of  a  model  run. 

The  baseline  case  defines  what  will  be  called  the  nominal  operation 
of  the  system.  In  the  baseline,  all  environmental  conditions  and  plan¬ 
ning  parameters  remain  the  same  throughout  a  run.  The  scenario  prob¬ 
lems  can  be  viewed  as  deviations,  or  perturbations,  from  the  nominal; 
and  the  behavior  of  the  model,  relative  to  its  baseline  behavior,  can  be 
viewed  as  its  response  to  such  conditions. 

The  other  eight  scenario  problems  were  eliminated  from  further 
atudy  for  the  following  reasons: 


16 


o 


Changes  in  retention  rate  of  rated  personnel,  changes 
in  weapon  system  crew  ratios,  and  changes  in  the  mix 
of  personnel  in  the  rated  supplement.  Accurately 
modeling  the  effects  of  these  changes  would  require  a 
representation  of  the  rated  supplement  to  be  included 
in  the  program.  This  personnel  category  serves  as 
both  a  source  and  a  sink  for  rated  officers  and  so 
would  be  affected  by  any  changes  in  parameters  which 
apply  exclusively  to  rated  officer  skills.  Although  a 
design  for  a  model  of  the  rated  supplement  was  devel¬ 
oped  (see  Annex  2)  ,  it  was  not  incorporated  into  the 
ISEM-P  program  because  the  extra  storage  space  it 
would  require  would  exceed  machine  core  storage 
capacity,  given  the  size  of  the  rest  of  the  program. 

o  Phasing  in  or  phasing  out  a  weapons  system.  It  was 
decided  that  this  scenario  involved  too  many  simul¬ 
taneous  changes  to  be  considered  in  an  initial  demon¬ 
stration.  Since  the  purpose  of  the  scenario  testing 
process  was  to  determine  the  basic  capabilities  of  the 
model,  and  its  design  limits,  it  was  felt  that  trying 
to  do  too  many  things  at  once  would  produce  unana- 
lyzable  results. 

o  Changes  in  accession  rates.  ISEM-P  was  designed  on 
the  assumption  that  accession  constraints  should  not 
be  imposed  in  a  prototype.  Hence,  nothing  was 
included  to  represent  the  various  actions  which  might 
be  taken  in  response  to  surpluses  or  shortfalls  in 
accessions,  either  in  the  aggregate  (over  the  course 
of  a  year)  or  from  month  to  month.  Thus,  accession 
rates  were  not  taken  as  an  exogenous  variable  and 
this  scenario  is  outside  the  scope  of  the  current  model. 

o  Combinations  of  decrease  in  year- end  strength,  changes 
in  accession  rates,  and  changes  in  retention  rates.  As 
with  the  weapons  system  phase  in /phase  out  scenario, 
it  was  felt  that  investigating  one  class  of  change  at  a 
time  would  be  more  profitable  in  an  initial  demonstration 
effort  than  trying  to  determine  the  effect  of  several 
perturbations  at  once. 

o  Changes  in  on-the-job  training  rates.  The  effects  of 
this  kind  of  change  would  not  be  visible  at  the  level 
of  aggregation  established  for  ISEM-P. 
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o 


Changes  in  the  standard  length  of  overseas  tours. 

In  order  to  conserve  core  storage  space,  the  ISE.'.l-P 
program  uses  a  fixed  distribution  to  represent  incum¬ 
bency  times  at  overseas  bases.  This  works  well  under 
nominal  conditions  —  the  personnel  flows  that  affect 
overseas  bases  tend  to  preserve  the  initial  distribution. 
However,  if  tour  lengths  are  to  be  changed  during  the  • 
course  of  a  run,  modeling  the  transition  between  one 
stable  distribution  and  another  would  require  a  more 
dynamic  memory.  Thus,  this  scenario  is  beyond  the 
capabilities  of  the  current  program. 
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4.0  SCENARIO  ANALYSIS 


This  section  describes  the  results  obtained  from  running  the 
ISEM-P  program  with  five  different  input  specifications  corresponding 
to  the  five  scenario  problems  described  above.  (For  the  sake  of  uni¬ 
formity,  the  baseline  case  will  be  termed  a  scenario,  as  well  as  the 
others.)  Each  scenario  run  will  be  described  in  terms  of  its  purpose, 
input  specification,  observed  results,  and  the  knowledge  gained  from 
the  run. 

4.1  Scenario  1:  Baseline 

4.  1. 1  Purpose 

The  purpose  of  Scenario  1  (SI)  was  to  establish  behavioral  norms 
for  the  model.  Since  ISEM-?  contains  many  components,  norms  for  each 
component  had  to  be  determined.  This  determination  would  indicate 
whether  the  ISEM-P  program  correctly  implemented  the  algorithmic  por¬ 
tions  of  the  model,  whether  the  input  data  were  being  properly  used, 
and  whether  the  combination  of  data  and  algorithms  produced  behavior 
consistent  with  expectations.  In  addition,  some  characterization  of  the 
overall  behavior  of  the  model,  produced  by  the  interaction  of  the  com¬ 
ponents,  had  to  be  developed.  "Overall  behavior"  means  the  evolution 
of  the  simulated  force  structure  over  time.  For  this  characterization, 
it  was  important  to  determine  the  ways  in  which  each  component 
responded  to  the  state  of  the  force  structure  created  by  previous 
actions  and  to  evaluate  the  extent  to  which  these  responses  were  con¬ 
sistent  with  expected  AFMPS  behavior. 
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4.1.2  Input  Specification 

The  input  data  to  ISEM-P  may  be  divided  into  two  conceptual 
classes.  The  first  class,  which  will  be  termed  "parametric  data,"  con¬ 
sists  of  those  values  which  users  of  the  model  are  expected  to  vary 
from  run  to  run.  The  second  class,  "characteristic  data,"  consists  of 
information  expected  to  remain  constant  from  run  to  run.*  The  two 
classes  are  separated  into  two  input  files,  the  Model  Configuration  File 
ar.d  the  USAF  Characteristics  File,  respectively.  The  meaning  of  each 
data  group  is  described  in  Annex  1  and  a  listing  of  each  file  for  SI 
appears  in  Appendices  E  and  F  of  that  annex. 

The  primary  parametric  data  consists  of  a  specification  of  a  mission 
plan  for  each  year  of  the  model  run  and  corresponding  authorization 
ceilings  for  those  years.  In  SI,  the  mission  plans  and  ceilings  for  each 
year  are  the  same  as  that  specified  for  year  0.  The  assignments  of 
missions  to  bases  comprising  this  plan  are  shown  in  Table  1.  A  summary, 
in  matrix  form,  is  shown  in  Table  2.  (This  assignment  corresponds  to 
the  actual  missions  performed  in  1976  at  the  bases  shown.)  Authoriza¬ 
tion  ceilings  in  SI  are  intended  to  be  non- constraining  and  so  the  rate 
of  change  in  the  ceiling  is  set  at  zero.  This  means  that  the  ceilings  on 
total  airman  and  officer  supplies  will  always  equal  the  total  airman  and 
officer  requirements. 

All  other  parameters  are  set  to  nominal  values,  i.e.,  91  skills, 

17  bases,  and  default  values  for  retention  variance,  minimum  manning, 
and  cross-training  parameters  as  described  in  Annex  1.  Travel  times 

*Of  course,  this  grouping  is  only  conceptual  —  it  is  certainly 
possible  to  vary  the  characteristic  data  from  run  to  run  if  desired. 
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TABLE  1 

:  Mission  Plan 

for  Baseline 

Scenario 

Bases 

Missions 

Number 

Name 

Number 

T-yP£ 

Training 

Bases 

1 

Lackland 

11 

Initial  Training 

2 

Lowry 

10 

Technical  Training 

3 

Williams 

8 

Undergraduate  Pilot  Training 

(T-37/T- 

38) 

Flying  Hours  / 

Operations  Bases 

Squadron 

Aircraft 

Month 

4 

McGuire 

6 

2 

C-141 

80 

5 

Travis 

2 

1 

KC-135 

30 

6 

2 

C-141 

80 

6 

Homestead 

3 

3 

F-4 

25 

7 

Ellsworth 

1 

1 

B-52 

45 

2 

1 

KC-135 

30 

8 

Grandforks 

1 

1 

B-52 

45 

2 

1 

KC-135 

30 

9 

Loring 

1 

1 

B-52 

45 

2 

1 

KC-135 

30 

10 

Pope 

7 

3 

C- 130 

55 

11 

Shaw 

4 

3 

RF-4 

25 

12 

Mountainhome 

5 

3 

F-lll 

25 

13 

George 

3 

3 

F-4 

25 

14 

Bitburg 

3 

3 

F-4 

25 

15 

Alconbury 

4 

3 

RF-4 

25 

16 

Kadena 

3 

1 

F-4 

25 

4 

1 

RF-4 

25 

7 

1 

C-130 

55 

17 

Kunsan 

3 

3 

F-4 

25 

*A  base  support  mission  (12)  is  assigned  to  each  base  in  addition 
to  the  missions  shown.  A  flying  support  mission  (9)  is  assigned  to 
bases  3-17  as  well. 
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Skills 


were  derived  by  multiplying  an  average  ground-travel  rate  by  inter- 
base  distance  for  intra-CONUS  pipes,  and  by  assuming  a  one-  or  two- 
day  flight  to  overseas  bases.  Overseas  travel  pipe  capacities  were 
estimated  by  multiplying  an  average  booking  fraction  by  the  number 
of  commercial  airline  seats /day  going  to  and  from  particular  pairs  of 
bases.  The  length  of  the  run  was  set  at  five  simulated  years. 

The  characteristics  data  will  not  be  discussed  here.  The  sources 
and  meaning  of  each  data  group  are  described  in  Annex  1  and  the  actual 
values  used  appear  in  Appendix  F  of  that  annex. 

4.1.3  Results  from  the  Aggregate  Model 
4. 1.3.1  Manpower  Requirements  Determination 
Manpower  requirements  are  very  important  in  the  model  because 
they  are  used  to  initialize  the  force  structure.  In  addition,  they  are 
the  basis  for  determining  authorizations.  The  relationship  between 
missions  and  skills  is  shown  in  Table  3  and  the  requirements  calculated 
for  SI  are  shown  in  Figure  1*  Since  the  mission  plan  and  authorization 
ceilings  remain  the  same  for  all  years,  the  same  requirements  will  be 
calculated  for  each  year  of  the  run. 

Of  all  the  numbers  displayed,  the  totals  shown  on  the  right  are 
most  indicative  of  the  behavior  of  this  component.  For  each  skill,  the 
total  requirement  at  each  base  is  computed  as  a  function  of  the  mission 
plan  (by  the  methods  described  in  Annex  1,  Appendix  D)  and  then 
summed  over  all  bases  to  produce  the  totals  displayed.  The  breakdown 
by  grace  is  estimated  simplv  by  multiplying  the  total  in  each  skill  by 
the  grade  standard  for  that  skill. 

^Figures  for  this  section  appear  in  the  appendix  to  this  volume. 
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TABLE  3  (continued) 


Officers 

Missions 


5 


XXXXXXXXXXXXXXXXXX 


It  is  difficult  to  compare  the  requirements  calculated  by  ISEM-P 
with  those  for  the  real  Air  Force.  The  fraction  of  total  manpower  in 
each  skill  need  not  be  the  same  as  the  fraction  for  the  whole  force 
since  the  missions  to  be  performed  at  the  17  bases  in  the  model  are 
not  necessarily  a  proportional  subset  of  all  Air  Force  missions.  More¬ 
over,  the  requirements  for  instructors  at  the  three  training  bases  will 
almost  certainly  be  lower  than  the  actual  requirements  because  the 
training  load  for  a  17-base  force  is  much  lower  than  for  the  total  force. 

Nevertheless,  if  the  ISEM-P  results  are  in  fact  representative, 
certain  ratios  ought  to  be  consistent  with  those  for  the  whole  force. 

The  officer /airman  ratio  in  the  model  is  about  0.19,  which  is  close  to 
that  for  the  whole  force.*  The  model's  distribution  of  airmen  required 
in  mission  functions,  mission  support,  and  base  support**  is  0.31, 

0.18,  and  0.51  compared  to  about  0.38,  0.17,  and  0.45  for  the  same 
skill  categories  ir.  the  whole  force.  The  ratio  of  rated  officer  spaces 
to  non-rated  is  0.31  in  the  model  compared  to  about  0.34  in  the  whole 
force. 

If  analysis  is  pursued  to  the  level  of  individual  skills,  there  appear 
to  be  certain  anomalies  in  the  model  outputs.  For  example,  the  five 
largest  airman  skills  in  the  model  (i.e.  ,  skills  for  which  there  exists 
the  greatest  requirements)  are  different  than  those  for  the  whole  force: 

“The  term  "whole  force'  will  mean  the  manpower  (spaces)  required 
in  the  full  Air  Force  for  those  skill  classifications  included  in  the  model. 
Data  on  Air  Force  manpower  was  abstracted  from  the  Unit  Detail  List 
aggregates  supplied  to  CONSAD  by  AFMEA  in  1978. 

“'Categories  1,  2,  and  3,  respectively. 
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ISEM-P 


Whole  Force 


46 

70XXX 

Administration 

29 

431X1 

Jet  Aircraft  Maintenance 

49 

81XXX 

Security  Police 

27 

42XXX 

Aircraft  Acc.  Repair 

27 

42XXX 

Aircraft  Acc.  Repair 

49 

81XXX 

Security  Police 

43 

64XXX 

Supply 

43 

64XXX 

Supply 

50 

90XXX 

Medical-Dental 

50 

90XXX 

Medical-Dental 

Why  is  skill  46  the  largest  skill  in  the  model,  where  it  is  not  even  among 
the  top  five  in  the  whole  force,  and  why  is  skill  29  not  among  the  top 
five  in  the  model,  whereas  it  is  the  largest  in  the  whole  force? 

The  reason  for  the  large  requirement  in  skill  46  seems  to  stem  from 
counting  all  the  trainees  who  will  flow  through  the  training  bases 
(Lackland,  Lowry,  and  Williams)  during  a  year  as  part  of  the  estimated 
population  of  that  base  in  determining  manpower.  The  number  of 
trainees /year  is  large  compared  to  the  population  of  a  typical  base  and 
so  the  training  bases  will  appear  to  have  the  largest  population.  Skill  46 
has  the  largest  skill  coefficient  of  all  the  base  support  skills  (i.e.,  the 
ratio  of  the  requirements  in  skill  46  to  total  base  requirements  is  the 
largest  among  all  base  support  skills).  Multiplying  this  coefficient  times 
the  estimated  training  base  populations  produces  an  inordinately  large 
requirement  for  skill  46. 

The  reason  for  the  relatively  low  requirement  for  skill  29  is  less 
clear.  Both  skill  29  and  skill  27  are  maintenance  skills  and  the  require¬ 
ments  for  them  are  calculated  from  the  equations  in  Annex  1,  appendix 
section  D.1.2.  They  are  both  derived  from  the  total  maintenance 


requirements  (TMR)  for  each  mission.  Specifically: 
REQ  (27)  =  x  (0.392  x  TMR) 


where  C^y  =  0.82  and  C ^  =  0.79  for  all  missions.  The  parenthesized 
expressions  here  come  from  mission  manning  standards  and  the  skill 
coefficient  values  come  from  1976  UAR  (Uniform  Airman  Record)  popula¬ 
tion  statistics.  Thus, 


REQ  (27)  =  0.  371  x  TMR 
REQ  (29)  =  0.276  x  TMR 


These  equations  suggest  that  the  discrepancy  stems  from  the  values  of 
the  skill  coefficients.  It  is  suspected  that  either:  (1)  a  clerical  error 
was  made  in  deriving  then  from  the  UAR,  or  in  entering  them  into  the 
input  file,  or  (2)  that  the  population  statistics  for  1976  do  not  yield 
good  estimates  of  relative  manpower  requirements  in  1978. 

One  might  also  consider  the  five  smallest  airman  skills  in  the  model: 

The  Five  Smallest  Airman  Skills 


ISEM-P 

Whole  Force 

23 

341X1 

Instrument  Trainer 

31 

426X1  Prop.  Engine  Mechanic 

25 

341XY 

Navigator  Trainer 

12 

302XX  Weather  Equip.  Repair 

24 

341X2 

Defensive  Sys.  Trainer 

24 

341X2  Defensive  Sys.  Trainer 

11 

293X3 

Radio  Operator 

23 

341X1  Instrument  Trainer 

17 

321X0 

Bomb  &  Nav.  Mechanic 

5 

22XXX  Photomapping 

There  are  more  differences  here  than  in  the  table  of  the  five  largest 
skills  and  the  sources  of  the  discrepancies  are  more  varied.  For  skill  31, 
ISEM-P  includes  a  propeller- driven  aircraft,  the  C-130,  which  was  part 
of  the  equipment  inventory  in  1976  but  was  not  in  1978.  Hence,  there 
is  more  of  a  requirement  for  skill  31  in  the  model  than  in  the  1978  force. 
The  low  requirements  for  trainers  in  the  model,  skills  23,  24,  and  25, 
is  a  function  of  the  small  training  loads  generated  by  a  17-base  force. 
Skill  17  is  not  a  large  skill  in  the  whole  force  and  is  low  in  the  model 
because  of  a  low  ratio  of  bombing  missions  to  other  types  in  the  mission 
plan. 
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Skills  5,  11,  and  12  are  all  part  of  ISEM-P's  "Comm-Weather"  family 
(Annex  1,  appendix  section  D.2.3).  The  requirement  for  skill  12  is 
entered  directly  as  a  constant  in  the  input  file  while  the  other  two 
skills  requirements  are  computed  from  an  assumed  communications  work¬ 
load  at  a  typical  base.  Each  base  in  the  model  to  which  a  Flying 
Squadron  mission  is  assigned  will  have  spaces  allocated  to  it  for  these 
skills  and  the  number /base  in  each  skill  will  be  the  same.  It  would 
appear  that  the  difference  between  ISEM-P  and  the  whole  force  could 
come  from  either:  (1)  the  smaller  number  of  bases  in  the  model  (since 
these  requirements  are  essentially  a  function  of  the  number  of  bases) 
or  (2)  errors  in  the  skill  coefficients  of  the  kind  described  above. 

In  the  large,  the  manpower  component  seems  to  be  working  properly. 
However,  since  some  decisions  in  the  model  depend  on  the  relative  pro¬ 
portion  of  personnel  in  the  different  skill  classifications  (notably  the 
distribution  of  promotions  across  skills)  ,  and  since  some  anomalies  have 
been  observed  (such  as  the  unduly  high  influence  of  the  training  bases 
on  base  support  skill  requirements)  ,  it  would  be  desirable  to  validate 
manpower  results  for  each  skill.  Specifically,  it  is  recommended  that: 

o  The  manpower  requirements  calculated  by  the  model  for 
each  base  should  be  compared  with  the  Unit  Detail  List 
for  that  base  (or  one  performing  the  same  missions)  to 
determine  correspondences  in  totals  on  a  skill-by- skill 
basis. 

o  Where  discrepancies  are  found  ,  it  should  be  determined 
whether  the  error  lies  in  skill  coefficient  values  or  in 
the  assumptions  used  in  calculating  requirements. 

Appropriate  corrective  actions  should  then  be  applied 
to  the  model. 
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4. 1.3.  2  Authorization  Calculation 

In  SI,  authorizations  by  skill  and  grade  are  set  equal  to  manpower 
requirements  for  each  year,  as  indicated  in  Figure  1.  Hence,  total  end 
end  strength  for  airmen  and  officers  is  equal  to  total  requirements  — 
44660  for  airmen  and  8401  for  officers. 

4.1.3.  3  Loss  Projections 

The  personnel  inventory  is  initialized  by  distributing  the  calculated 
aggregate  requirements  in  year  0  across  year  groups  according  to  dis¬ 
tributions  given  in  the  USAF  Characteristics  file.  Summing  over  all 
skills  in  the  inventory  yields  the  year  group  populations  shown  in 
Figure  2.  The  number  of  personnel  in  grade  level  1  is  set  equal  to 
the  total  in  grade  level  3  in  order  to  provide  a  source  of  promotions 
into  level  3.  In  the  real  inventory,  the  number  of  personnel  in  level  1 
at  any  point  in  time  is  equal  to  the  trainee  population  which,  in  turn, 
is  a  function  of  the  estimated  demand  for  graduates  to  fill  entry  level 
positions . 

Multiplying  each  cell  in  the  inventory  times  an  expected  retention 
rate,  supplied  by  input  data,  yields  expected  separations  and  a  projec¬ 
tion  of  the  inventory  minus  the  losses.  The  retention  rates  used  vary 
by  grade,  year  group,  and  whether  a  skill  is  an  officer  skill  or  an 
airman  skill.  The  same  retention  rates  are  used  for  each  year  of  the 
run.  The  inventory,  of  course,  changes  each  year  as  the  model  oper¬ 
ates.  The  following  assumptions  are  implicit  in  this  simple  estimation 
scheme: 

o  That  the  actual  loss  estimation  procedure  can  be 
approximated  by  a  proportional  relationship. 


30 


o 


That  grade  and  year  group  are  the  most  important 
factors  used  in  estimating  losses  and  so  differences 
in  expected  retention  rates  for  different  skill  classi¬ 
fications  can  be  ignored  in  a  prototype  model. 

o  That  revisions  in  the  expected  retention  rates  from 
year  to  year  can  be  ignored  in  the  prototype. 

o  That  loss  estimates  do  not  depend  on  the  particular 
bases  to  which  individuals  are  assigned. 

4. 1.3.  4  Promotion  Planning 

Figure  3  summarizes  the  information  used  in  promotion  planning  and 
the  calculated  results.  The  promotion  rates  specify  the  fraction  of 
eligible  personnel  in  each  grade  which  must  be  promoted  to  the  next 
higher  grade  in  order  to  fill  the  projected  demand  in  the  higher  grade. 
The  demands  for  level  1  personnel  indicate  the  total  number  of  acces¬ 
sions  needed  for  the  year. 

For  the  officer  force  ("Skill  -1"),  the  promotion  planning  compon¬ 
ent  behaves  as  expected.  There  are  sufficient  personnel  eligible  in 
each  grade  to  meet  the  demand  in  the  higher  grade  and  the  inflow 
into  level  1  exactly  balances  the  total  separation  losses.  If  the  projec¬ 
tion  is  accurate,  following  the  specified  plan  will  cause  the  inventory 
by  grade  at  the  end  of  year  1  to  equal  the  inventory  by  grade  at  the 
start,  and  so  the  total  number  of  officers  at  year  end  will  equal  auth¬ 
orized  end  strength. 

For  airmen,  the  promotion  plans  shown  will  not  meet  end  strength 
goals.  The  central  problem  is  a  lack  of  sufficient  personnel  in  level  3 
to  meet  promotion  demands  into  level  5,  as  indicated  by  the  "promotion 
failure  message.  The  full  upgrade  demand  is  4,982  (vacancies  at 
level  5  plus  higher  level  demands) ,  but  the  number  eligible  to  be  pro¬ 
moted  out  of  level  3  is  only  2,693.  Note  also  that  the  total  projected 
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inventory  in  level  3,  4,183,  is  less  than  the  demand  at  level  5.  The 
response  taken  by  the  promotion  algorithm  is  to  fill  as  much  of  the 
demand  as  possible  by  promoting  all  the  eligibles  out  of  level  3.  This 
limits  the  shortfall  to  the  level  in  which  it  occurs.  Other  strategies, 
such  as  relaxing  the  eligibility  constraints  or  overpromoting  into 
level  3,  were  not  investigated  since  it  was  not  clear  how  AFMPS  would 
respond  to  a  similar  situation. 

What  was  clear  was  that  this  was  a  very  unlikely  situation.  Since 
the  promotion  algorithm  worked  for  the  officers,  it  was  concluded  that 
there  must  be  some  inconsistencies  in  the  data  characterizing  the  airman 
force.  There  are  four  input  data  groups  which  affect  the  values  used 
in  promotion  planning  for  year  1:  promotion  windows,  retention  rates, 
grade  standards,  and  initial  year  group  distribution.  The  last  three 
interact  in  the  determination  of  vacancies  by  grade  since  they  determine 
the  number  of  expected  separations.  The  grade  standards  determine 
the  population  by  grade  and  hence  determine  the  maximum  size  of  the 
sources  for  promotion.  The  promotion  windows  constrain  the  promotion 
sources  to  that  portion  in  eligible  year  groups. 

Upon  comparing  the  grade  standards  used  by  the  model  to  a  set 
derived  from  Unit  Detail  List  aggregates,  it  was  found  that  the  stand¬ 
ards  in  the  model  tended  to  be  larger  in  levels  5,  7,  and  9  at  the 
expense  of  lower  levels.  Instead  of  an  overall  distribution  of  about 
[0.1,  0.1,  0.43,  0.33,  0.04]  across  the  five  grade  levels  as  in  the 
model,  the  manpower  figures  yielded  a  distribution  of  the  form  [0.Z3, 
0.23,  0.38,  0.14,  0.02].*  This  latter  distribution  would  clearly 

^Assuming,  as  in  ISEM-P,  that  the  level  1  population  is  approxi¬ 
mately  equal  to  the  level  3  population. 
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increase  the  population  in  level  3  and  also  might  lower  the  promotion 
demands  upon  it  since  there  would  be  fewer  separation  losses  to  be 
replaced  in  higher  levels. 

When  a  run  was  made  using  the  newly  derived  standards  for  air¬ 
men,  the  promotion  failure  disappeared.  Hence,  it  was  concluded  that 
these  standards  were  more  consistent  with  the  other  data  than  the 
original  ones.  Moreover,  since  distributions  derived  from  manpower 
xigures  more  accurately  express  desired  grade  populations  than  dis¬ 
tributions  derived  from  historical  personnel  statistics,  it  is  recommended 
that  such  objective  grade  standards  replace  the  ones  currently  being 
used. 

The  initial  year  group  distribution  should  also  be  modified  slightly. 
The  aggregate  model  assumes  that  all  personnel  in  level  3  at  the  start 
of  a  year  will  have  attained  at  least  one  year  of  tenure  in  the  force. 
Hence,  there  should  be  no  level  3  personnel  in  year  group  1.  It 
appears  that  this  assumption  was  not  reflected  in  the  initialization  data 
and  so  there  is  a  non- zero  population  in  this  cell  for  year  1  only.  The 
data  should  be  changed  so  that  all  personnel  in  year  group  1  are  con¬ 
sidered  to  be  in  level  1,  not  level  3.  In  terms  of  actual  Air  Force 
grades,  what  this  means  is  that  all  airmen  in  grade  E-3  are  assumed 
to  have  at  least  one  year  TAFMS  by  the  time  they  are  promoted  to 
that  grade. 

4. 1.3.  5  Aggregate  Flows 

The  principal  changes  in  the  inventory  over  the  course  of  a  year 
result  from  actual  separations,  promotions,  the  inflow  of  recruits  through 
tr; dning  pipelines,  and  aging.  The  first  three  of  these  are  summarized 


33 


by  skill  and  grade  in  the  report  shown  in  Figure  4.  The  effects  of 
aging  may  be  observed  in  the  year  group  population  display  for  the 
following  year,  shown  in  Figure  5. 

In  SI,  actual  separations  are  taken  to  be  exactly  equal  to  the 
estimates.  It  was  assumed  that  the  estimates  used  by  AFMPS  were  at 
least  close  to  the  actual  losses  in  the  real  force.  Making  separations 
match  estimates  exactly  in  the  model  considerably  simplifies  the  inter¬ 
pretation  of  the  baseline  case.  *  Nothing  is  included  in  the  separation 
mechanism  to  represent  the  effects  of  either  external  labor  market 
incentives  to  separate  or  internal  Air  Force  incentives  (or  disincentives) 
to  remain  in  the  force.  These,  and  other  aspects  of  simulating  reten¬ 
tion  policies,  depend  strongly  on  having  a  labor  market  submodel  which 
adequately  captures  the  unique  features  of  Air  Force  employment  and 
its  relation  to  external  markets.  An  effort  to  develop  such  a  submodel 
has  been  going  on  in  parallel  with  the  development  of  ISEM-P. 

The  effects  of  the  equal  promotion  opportunity  policy  are  quite 
striking.  Before  its  inclusion  in  the  model,  promotions  were  made  in 
such  a  way  that  the  population  in  each  grade  level  in  each  skill  exactly 
met  authorizations  by  skill  and  grade.  As  can  be  seen  in  Figure  4,  it 
is  now  the  case  that  hardly  any  skill /grade  group  matches  its  authori¬ 
zation.  Nevertheless,  in  all  grades  but  one,  the  total  population  by 
grade  equals  the  total  authorization  by  grade  for  both  airmen  and 
officers  (the  "Grand  Total"  entries  in  Figure  4). 

*In  scenario  5,  separations  are  made  to  deviate  from  estimates  in 
order  to  determine  the  effect  of  this  assumption. 
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The  shortfall  of  airmen  in  level  5  is  a  result  of  the  promotion 
failure  discussed  ea  iier.  Because  level  5  demands  could  not  be  met, 
and  no  extra  accessions  were  made  to  cover  the  loss,  total  airman 
separations  exceeded  total  airman  accessions  for  the  year.  Overall, 
the  population  decreased  by  about  5  percent  and  so  the  airmen  came 
to  be  that  much  below  total  authorized  end  strength  at  the  end  of  the 
year.  Looking  at  individual  skills,  only  eight  (skills  1,  2,  4,  5,  17, 

23,  24,  and  48)  had  accession  inflows  which  equaled  or  exceeded  sepa¬ 
ration  outflows.  Thus,  virtually  every  skill  declined  to  some  fraction 
below  authorization.  This  shortfall  by  skill  is  important  because  it  pre¬ 
vented  the  cross-training  mechanism  from  evening  out  the  differences 
between  authorizations  and  inventory,  as  will  be  discussed  shortly. 

Certain  skills  reveal  unanticipated  interactions  between  authorization 
characteristics  and  the  method  of  allocating  promotions  across  skills. 
Consider,  for  example,  skill  11.  Since  there  is  a  zero  authorization  at 
level  3,  and  so  also  a  zero  population  at  that  level,  there  are  no  pro¬ 
motions  out  because  there  are  no  personnel  eligible  for  promotion.  With 
no  promotions  out,  there  is  no  demand  for  promotions  in  and  hence  no 
corresponding  demand  for  accessions  into  skill  11.  The  only  way  that 
skill  11  can  ever  gain  personnel  would  be  through  cross-training. 

This  situation  appears  to  be  unrealistic.  First  of  all.  in  the  actual 
force,  the  authorization  of  skill  11  in  level  3  is  not  zero.  It  turns  out 
to  be  zero  in  the  model  only  because  skill  11  is  so  small  that  the  level  3 
authorization  is  eliminated  by  roundoff  error.  Second,  it  is  not  clear 
whether  in  reality  a  zero  authorization  at  level  3  would  preclude  recruit¬ 
ing  new  personnel  into  that  skill  from  outside.  In  general,  separation 
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losses  must  be  replaced  by  new,  trained  personnel.  That  is,  the  TPR 
for  any  skill  projected  to  decline  below  authorization  will  be  non-zero. 
From  the  interviews  conducted,  it  could  not  be  determined  whether 
recruits  could  be  classified  into  skills  for  which  there  were  no  author¬ 
ized  entry  level  spaces.  It  would  be  desirable  to  resolve  these  issues, 
either  by  adjusting  the  grade  standards  to  provide  non-zero  authoriza¬ 
tions  or  by  obtaining  a  clarification  of  classification  policies  for  recruits. 

Several  officer  skills  also  have  zero  authorizations  in  the  model  at 
level  3  for  the  same  reason  as  skill  11.  Note,  for  example,  skills  71, 

76,  79,  81,  and  84.  However,  the  model  includes  no  mechanism  for 
lateral  flows  among  officer  skills  and  so  there  is  no  way  at  all  for  per¬ 
sonnel  stocks  in  these  skills  to  ever  increase.  If  the  model  were  run 
long  enough,  such  stocks  would  disappear  entirely  through  attrition. 
Lateral  flows  were  omitted  from  the  model  on  the  officer  side  because, 
to  be  realistic,  they  should  interact  with  the  management  of  the  rated 
supplement.  But,  given  the  problem  with  the  above  skills,  it  is  recom¬ 
mended  that  a  lateral  flow  procedure,  based  on  the  cross-training  pro¬ 
cedure  already  developed  for  airmen,  be  installed  for  non-rated  officer 
skills.  This  procedure  should  eventually  be  integrated  with  the  rated 
supplement  management  simulation  described  in  Annex  2. 

4.  1.3.  6  Cross-Training 

It  had  been  expected  that  cross-training  flows  would  correct 
imbalances  in  airman  skill/grade  groups  by  transferring  personnel  from 
groups  over  authorization  into  groups  that  were  under.  However,  the 
model  assumes  that  only  skills  which  are  over  the  total  authorization 
for  that  skill  can  be  sources  of  cross-trainees .  Because  of  the  promotion 
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failure  into  level  5,  however,  very  few  skills  came  to  be  over  authori¬ 
zation  and  the  vast  majority  are  under  authorization.  Hence,  not 
much  cross-training  is  observed  in  the  model. 

Moreover,  it  appears  that  the  cross-training  procedures  implemented 
in  the  program  do  not  always  find  all  the  cross-training  sources  which 
are  available.  Skill  4,  for  example,  happens  to  be  one  of  the  few 
skills  which  is  over  authorization  at  the  end  of  year  1.  Yet,  in  the 
run  reported  in  Figure  4,  it  was  not  selected  as  a  cross-training  source. 
In  other  runs,  such  as  the  one  used  as  an  example  in  Annex  1,  sec¬ 
tion  2.7,  skill  4  was  found  and  the  correct  cross  flow  was  obtained. 

The  reason  for  this  variation  in  response  is  not  known. 

4.  1.3.  7  Longitudinal  Phenomena 

The  evolution  of  the  aggregate  inventory  over  the  five  years  of 
the  run  is  shown  in  the  year  group  population  displays  appearing  in 
Figures  2,  5,  and  6.  These  results  are  summarized  in  terms  of  non¬ 
trainee  populations  by  grade  in  Table  4.  Let  us  examine  the  officer 
populations  first. 

Two  observations  might  be  made.  Firtet,  as  shown  in  Table  4, 
officer  populations  by  grade  meet  authorized  end-strength  in  all  years 
but  the  last.  The  anomaly  in  the  fifth  year's  level  3  population  points 
up  a  problem  in  the  aggregate  model's  treatment  of  level  1  personnel. 
Instead  of  generating  accessions  each  year  to  meet  level  3  demands,  as 
should  have  been  done,  the  level  1  population  for  a  given  year  is  taken 
to  be  the  previous  year's  accessions.  Then  the  simple  multiplicative 
promotion  algorithm  is  applied  at  level  1  just  as  at  all  other  levels. 

This  leads  to  a  problem  as  soon  as  the  accessions  required  in  a  year 
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Grade  Over  Five  Years 
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exceed  those  requh*ed  in  the  previous  year:  there  will  be  a  promo¬ 
tion  failure  into  level  3.  This  occurs  for  the  officers  in  year  4  and 
so  year  5's  level  3  population  falls  short  of  authorization.  It  is  recom¬ 
mended  therefore  that  the  oversimplified  treatment  of  level  1  personnel 
in  the  aggregate  model  be  replaced  with  a  more  accurate  calculation. 

The  second  observation  is  that  in  all  levels  but  level  9,  the  sepa¬ 
rations  each  year  do  not  follow  any  upward  or  downward  trend  over 
the  five  years  and  so  the  year  group  distributions  in  these  levels  are 
in  apparent  equilibrium  throughout  the  run.  That  is,  the  effects  of 
separations  and  promotions  each  year  do  not  change  the  initial  shape 
of  these  distributions.  For  level  9,  separations  increase  each  year  and 
so  its  year  group  distribution  apparently  does  not  stabilize  in  a  five- 
year  run.  Since  any  conclusions  to  be  derived  from  the  model  regard¬ 
ing  its  "average"  or  "typical"  behavior  depend  on  the  attainment  of 
some  relatively  stable  patterns  over  time,  it  is  encouraging  to  find  that 
the  empirically  derived  input  distributions  for  officer  characteristics 
tend  to  produce  a  stable  year  group  population  pattern. 

The  airmen  population  is  not  so  stable.  Promotion  failures  occur 
every  year  in  level  5  and,  because  of  the  problem  with  level  1  personnel 
described  above,  they  begin  to  occur  in  level  3  in  year  3.  Hence, 
accessions  never  match  separation  losses  and  so  the  population  declines 
each  year.  In  addition,  the  year  group  distributions  never  reach  an 
equilibrium  as  with  the  officers.  Separations  increase  each  year  in 
levels  7  and  9  and  the  levels  3  and  5  distributions  are  quite  different 
from  their  initial  appearance  in  year  1.  It  would  be  desirable  to  care¬ 
fully  review  not  only  the  grade  standards  for  airmen,  but  also  the  other 


input  distributions,  such  as  the  initial  year  group  splits,  promotion 
distributions,  retention  rates,  and  promotion  windows,  for  mutual  con¬ 
sistency.  Since  the  current  values  for  these  inputs  came  from  various 
historical  statistics,  collected  at  different  times,  they  may  not  be  com¬ 
patible  with  each  other.  What  is  not  clear  is  whether  the  observed 
instabilities  are  inherent  in  the  airman  force  represented  by  the  sta¬ 
tistics  or  whether  the  model's  manipulation  of  these  data  is  incorrect. 
4.1.4  Results  from  the  Assignment  Model 

The  purpose  of  the  assignment  model  is  to  simulate  the  decision 
procedures  that  produce  assignment  orders  that  cause  personnel  to  be 
transferred  from  one  base  to  another.  There  are  eight  types  of  assign¬ 
ment  orders: 

o  Separation  orders, 

o  Promotion  orders, 

o  Assignments  of  trainees  to  schools, 

o  Assignments  of  recruits  to  initial  training, 

o  Assignments  of  graduates  to  bases. 

o  Assignments  of  OVS  personnel  to  CONUS  bases 
on  completion  of  overseas  tours. 

o  Assignments  of  CONUS  personnel  to  overseas  duty. 

o  Reassignments  within  the  CONUS. 

Of  these,  the  first  four  are  a  direct  function  of  the  personnel  flows 

computed  by  the  aggregate  model.  The  remaining  four  are  generated 

either  to  transfer  personnel  who  must  be  transferred  (e.g.,  graduates 

and  those  returning  from  overseas)  or  to  reduce  the  deviation  between 

h~  =  e  sunnlies  and  base  authorizations  created  by  previous  assignments. 
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The  assignment  model  produces  three  sorts  of  outputs:  year-end 
summary  reports,  monthly  status  reports,  and  the  history  file.  The 
different  outputs  highlight  different  sorts  of  information  about  the  oper¬ 
ation  of  the  model  and  some  observations  drawn  from  each  source  will 
now  be  discussed. 

4. 1.4.1  Summary  Reports 

At  the  end  of  each  year,  base  supplies  are  summed  up  across  all 
bases  and  displayed  in  a  year-end  strength  report  like  that  shown  in 
Figure  7.  The  principal  value  of  this  report  is  to  verify  that  the 
aggregate  flows  (e.g.  ,  separations,  promotions,  trainees,  and  grad¬ 
uates)  have  been  accurately  reproduced  under  the  disaggregation  by 
period  and  base  that  occurs  in  the  assignment  model.  Comparing  the 
Figure  7  results  to  the  year- end  populations  by  skill  and  grade  reported 
by  the  aggregate  model  (Figure  4)  indicates  that,  for  the  most  part,  the 
assignment  model  does  accurately  track  the  aggregate  model.  For  all 
skills,  the  populations  in  levels  5,  7,  and  9  match  almost  exactly  in 
both  reports.  Where  there  is  a  discrepancy  of  one  or  two,  it  is  likely 
a  result  of  the  roundoff  error  inherent  in  disaggregation.  The  some¬ 
what  larger  variances  at  level  3  appear  to  be  due  to  timing  effects  in 
the  training  and  recruiting  procedures  in  the  assignment  model.  On 
the  airman  side,  30  persons  (0,8  percent  of  the  total  accessions  for 
the  year)  have  been  brought  into  the  force  earlier  than  expected.  On 
the  officer  side,  115  persons  (13  percent  of  accessions)  are  late.  It 
is  not  known  why  so  many  more  officers  are  mistimed  than  airmen, 
since  the  difference  in  the  recruiting  and  training  processes  between 
them  is  mainly  parametric.  It  would  be  useful  to  review  these  processes 
rmi  :  he  cause  of  the  difference. 
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The  assignment  model  continues  to  track  the  aggregate  model,  at 
about  the  same  level  of  accuracy  across  levels,  for  four  years  of  the 
model  run.  It  can  be  inferred,  therefore,  that  the  temporal  disaggre¬ 
gation  of  separation,  promotion,  induction,  and  trainee  classification 
activity  implemented  in  the  assignment  model  program  is  working  prop¬ 
erly.  In  the  fifth  year,  however,  level  3  personnel  in  the  year-end 
strength  report  drop  sharply  below  the  totals  in  the  aggregate  model 
and  level  5  personnel  drop  to  a  lesser  extent.  The  cause  of  this  was 
found  to  be  a  programming  error  which  prematurely  cut  off  the  acces¬ 
sion  process  nine  months  before  the  end  of  the  run.  What  was  intended 
was  to  discontinue  assignment  planning  at  the  time  since  there  is  no 
need  to  generate  orders  for  periods  beyond  the  last  period  of  the  run. 
Hence,  it  was  decided  not  to  include  assignment  model  results  from  the 
fifth  year  in  any  further  analyses  of  the  model. 

The  other  summary  report  produced  by  the  assignment  model  gives 
the  number  of  interbase  transfers  (Permanent  Change  of  Station  moves) 
which  occurred  during  a  year  in  various  categories.  Reports  for  four 
years  of  SI  are  shown  in  Figure  8.  In  the  absence  of  comparable  data 
on  the  actual  force,  it  has  been  difficult  to  establish  whether  the 
amount  of  travel  indicated  in  these  results  is  "normal"  or  not.  However, 
the  breakdowns  by  category  suggest  a  number  of  interesting  phenomena. 
For  example: 

o  In  year  1,  532  more  airmen  return  from  overseas  than 
are  assigned  to  replace  them.  Since  the  majority  of 
the  shortfall  occurs  in  level  5,  it  would  appear  that 
this  is  the  way  the  general  shortfall  in  the  airmen 
torce  is  transmitted  to  overseas  bases.  Since  ISEM-P 
does  not  allow  for  separation  overseas,  the  only  way 
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shortages  can  be  felt  there  is  by  a  failure  to  replace 
rotatees.  In  the  officer  force,  where  there  is  no 
shortfall,  the  flows  into  and  out  of  overseas  bases 
are  within  3  percent  of  being  balanced. 

o  Even  though  the  total  airman  population  continues  to 
decline  throughout  the  run,  the  number  flowing  to 
overseas  bases  exceeds  that  returning  to  CONUS  in 
all  years  after  the  first.  In  fact,  there  is  a  contin¬ 
uing  trend  to  increase  overseas  stoc!:r,  for  both 
officers  and  airmen,  throughout  the  run.  The  prin¬ 
cipal  contributor  to  this  effect  is  level  3  but  it  occurs 
to  some  extent  at  aii  levels  except  for  airman  level  5. 

It  was  expected  that  level  3  outflows  to  overseas  bases 
would  exceed  level  3  inflows  back  to  CONUS  because 
level  3  supplies  overseas  are  depleted  both  by  rota¬ 
tions  out  and  promotions  out.  The  reason  that  other 
levels  exhibit  this  tendency  is  not  so  easily  explained. 

In  particular,  it  is  not  clear  why  the  level  9  inflows 
should  be  higher  than  level  9  outflows. 

o  These  reports  do  not  record  assignments  of  graduates 
to  openings  at  training  bases,  since  this  does  not 
involve  an  interbase  transfer.  Hence,  one  cannot  tell 
whether  the  differences  between  school  inflows  (at 
level  1)  and  school  outflows  (at  level  3)  reflect  the 
volume  of  training  base  assignments,  a  discrepancy 
in  the  model,  the  number  of  trainees  enrolled  in  school 
at  the  time  of  the  report,  or  some  combination  of  these 
effects. 

o  The  number  of  intra-CONUS  levies  is  small  and,  after 
year  1,  relatively  constant  from  year  to  year.  It  is 
somewhat  remarkable  to  find  any  levies  at  all  for 
level  3  airmen  after  year  1  since  their  relatively  high 
promotion  rate  into  level  5  should  result  in  all  being 
promoted  before  they  will  have  been  at  a  base  long 
enough  to  be  eligible  for  transfer  under  the  TOS  con¬ 
straint. 

Note  that  Figure  8  includes  data  on  interbase  transfers  for  a  single 
skill,  skill  6,  as  well  as  the  summaries  for  airmen  and  officers.  This  is 
because  skill  6  was  the  test  skill  specified  for  the  run  which  produced 
Figure  S.  For  the  most  part,  the  results  for  this  skill  are  similar  to 
the  sums  over  all  skills.  But,  for  a  test  skill,  the  program  also  reports 
the  month-by-month  transfer  activity  upon  which  the  PCS  report  is 
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based.  Hence,  we  can  examine  these  monthly  breakdowns  for  skill  6 
and  perhaps  find  explanations  for  some  of  the  phenomena  listed  above. 

4. 1.4.  2  Monthly  Status  Reports 

If  a  non-zero  test  skill  is  specified  in  the  Model  Configuration 
input,  two  reports  on  flows  of  personnel  holding  that  skill  will  be  pro¬ 
duced  for  each  month  of  the  run.  One  report  details  the  planned  flows 
and  projected  supplies  upon  which  assignment  decisions  are  based.  The 
other  shows  the  flows  that  were  actually  realized  and  the  actual  supply 
levels  at  each  base  which  resulted.  Projection  reports  for  skill  6, 
year  1,  appear  in  Figure  9  and  actual  flows  appear  in  Figure  10.* 

Three  aspects  of  these  results  are  of  interest.  First,  they  should 
show  that  the  gross  flows  calculated  by  the  aggregate  model  are  being 
accurately  accounted  for  as  changes  to  base  supplies.  Second,  it  is 
important  for  the  projections  to  match  closely  the  actual  supplies  for  a 
given  month  in  order  for  assignment  planning  to  properly  control  the 
geographic  distribution  of  stocks.  Third,  the  assignment  actions  taken 
should  reasonably  simulate  those  of  the  AFMPS. 

a.  Flows  Mandated  by 
the  Aggregate  Model 

Monthly  volumes  of  separations,  promotions,  trainees,  and  recruits 
for  each  skill  are  established  by  the  aggregate  model  (Charts  4  through 
7  in  Annex  1).  The  number  of  separation  and  promotion  orders  each 
month  for  skill  6  is  shown  in  Figure  11.  Entries  in  the  columns  labeled 

*The  projection  reports  are  divided  into  two  parts,  each  part 
showing  different  types  of  flows.  The  actual  supply  reports  have  only 
one  part  which  shows  all  the  flows. 
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"holes"  are  the  promotions  into  that  grade.  For  grade  level  3,  the 
"holes"  column  gives  the  number  of  technical  school  outflows  (i.e.  , 
graduations)  to  occur  in  each  month  and  hence  the  number  of  assign¬ 
ments  from  schools  to  bases  in  level  3  which  will  be  made.  To  provide 
these  outflows,  the  model  first  computes  the  month  when  trainees  must 
be  entered  into  the  school  for  a  skill,  and  the  month  when  recruits 
must  be  inducted  and  classified  into  the  skill,  by  subtracting  training 
times  (3.75  months  and  1.5  months  respectively  for  skill  6)  from  the 
outflow  month.  The  number  of  trainees  entering  school,  and  the  number 
of  recruits  inducted,  for  that  skill  during  those  months  is  then  set 
equal  to  the  number  of  technical  school  graduations  in  the  skill  in  the 
outflow  month. 

By  adding  up  the  appropriate  columns  for  the  12  months  of  year  1, 
it  can  be  seen  that  the  temporal  disaggregation  of  flows  reported  in 
Figure  11  in  fact  includes  all  the  activity  summed  up  in  the  aggregate 
results  report  (Figure  4).  Comparing  the  orders  of  each  kind  in 
Figure  11  with  the  number  realized  by  month  (Figure  10)  shows  that 
all,  and  only,  those  orders  in  Figure  11  are  being  executed  against  base 
supplies.  The  number  of  separations,  promotions,  and  trainee  assign¬ 
ments  on  each  report  match  exactly.  Evidently,  the  reason  the  year- 
end  base  supplies  are  accurately  tracking  the  year-end  aggregate 
stocks  (as  shown  by  the  year-end  strength  reports)  is  that  the  assign¬ 
ment  mode!  is  faithfully  carrying  out  the  orders  it  is  being  given. 

It  appears,  however,  that  the  assignment  model  is  not  faithfully 
carrying  out  some  of  its  own  orders.  Compare,  for  example,  the  pro- 
;ecrirr.s  :‘o:*  neriod  1  with  the  actual  supplies  realized  for  that  period. 
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The  number  of  promotions  by  base  —  UPG  IN  and  UPC-  OUT  --  do  not 
match  for  any  grade,  although  separations,  levies,  anc  rotations  do 
(trainee  assignments  will  be  discussed  in  a  moment).  The  reason  for 
this  mismatch  is  that  the  program  does  not  save  the  promotion  orders 
it  makes  at  projection  time  in  an  external  file,  as  it  does  with  other 
assignment  orders.  Instead,  it  recomputes  the  distribution  of  promo¬ 
tions  across  bases  at  flow  time.  However,  the  projection  calculation 
uses  the  projected  supplies  and  the  flow  calculation  uses  the  actual 
supplies  at  each  base,  and  there  are  a  few  differences  in  what  is 
counted  as  part  of  each  supply  at  the  time  of  each  calculation.  Conse¬ 
quently,  the  projected  and  actual  supplies  by  base  differ  and  so  the 
promotion  distributions  differ.  But,  when  promotion  distributions 
differ,  supplies  are  made  to  differ  even  further  in  response.  Each 
month,  the  differences  in  supplies  are  exacerbated  by  the  differences 
in  promotions  and  so  subsequent  projected  promotions  continue  to 
diverge  from  actual  promotions.  Thus,  projected  supplies  by  base 
gradually  fall  out  of  step  with  actual  supplies  throughout  the  run. 

This  misprojection  of  promotions  is  not  intended  and  certainly  does 
not  reflect  AFMPS  behavior.  What  should  be  done,  it  seems,  is  to  save 
projected  promotions  in  a  PCA  file  to  be  applied  to  actual  supplies  at 
flow  time  in  the  same  way  as  is  done  with  separation  orders. 

A  somewhat  less  pervasive  anomaly  in  mandated  flows  appears  in 
the  actual  supply  results  for  period  5.  Where  the  aggregate  results 
show  a  cross-trainee  flow  of  one  into  grade  level  5,  the  trainee  picked 
by  the  assignment  model  holds  grade  A.  As  it  happens,  the  program 
s  : .  o  t  save  the  distribution,  of  cross-trainees  by  grade  calculated  by 
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the  aggregate  model.  The  assignment  model  simply  picks  trainees  from 
source  skills  in  skill-code  order,  and  then  in  grade  level  order  within 
a  skill,  to  fill  cross-training  quotas  by  skill  and  month.  While  this 
reduces  core  storage  requirements,  it  unfortunately  leads  to  differences 
between  the  grades  from  which  cross-trainees  are  selected  in  the  aggre¬ 
gate  model  compared  to  the  assignment  model.  With  higher  volumes  of 
cross-training,  this  problem  would  probably  be  more  widespread. 

To  correct  the  situation,  without  increasing  the  need  for  core 
storage,  one  must  pass  the  cross-training  quotas  from  one  model  to  the 
other  via  a  secondary  storage  file  i*ather  than  the  in-core  array  cur¬ 
rently  used.  Then  the  necessary  grade  distribution  associated  with 
each  skill/month  quota  could  be  saved  and  subsequently  retrieved  for 
making  assignments.  It  is  recommended  that  one  of  the  existing  files 
used  to  convey  aggregate  outputs  to  the  assignment  model  be  modified 
to  incorporate  this  new  information. 

b.  Level  3  Technical  School  Graduates 

All  entrants  into  grade  level  3  come  from  schools.  Figures  9 
and  10  show  that  for  every  month  in  year  1,  the  number  of  projected 
technical  school  assignments  to  bases  —  TT  IN  --  is  different  from  the 
number  actually  realized.  In  later  months  of  the  year,  the  projected 
supplies  in  level  3  are  seen  to  be  lower  than  the  supplies  realized  in 
corresponding  months.  Neither  of  these  results  is  anomalous.  Rather, 
they  are  both  a  consequence  of  the  different  intervals  of  tir  e  between 
projection  and  flow  and  between  entrance  into  school  and  graduation. 
Recall  that  assignments  are  not  made  for  trainees  until  they  actually 
'.ter  the  technical  school  for  their  skill.  For  skill  o,  this  means  that 


48 


new  level  3  personnel  cannot  be  added  to  the  projection  more  than  three 
months  prior  to  their  graduation  date.  But  projections  are  made  for  a 
period  which  is  nine  months  prior  to  the  month  when  flows  are  realized. 
Hence,  technical  school  graduates  in  skill  6  will  not  show  up  on  the 
projections  for  the  month  in  which  they  graduate.  Moreover,  since 
the  outflows  of  personnel  caused  by  separation  and  promotion  do  affect 
the  projections,  the  resulting  projected  supplies  cannot  help  but  be 
lower  than  actual  supplies. 

What  is  somewhat  surprising  is  that  most  graduates  are  not  being 
assigned  until  after  they  graduate.  In  Figures  9  and  10,  this  is 
shown  by  the  lack  of  projected  TT  IN  assignments  for  all  months  after 
the  first,  while  at  the  same  time  TT  IN  assignments  are  being  reported 
as  additions  to  actual  supplies.*  Why  this  is  so  will  be  explained  in 
Section  4.  1.4.  2.  c  below. 

The  action  taken  when  graduates  are  uncommitted  at  the  time  they 
graduate  is  of  some  concern.  Note  that  in  months  7  and  8,  graduates 
are  assigned  to  CONUS  bases  even  though  overseas  demand  exists  for 
them.  This  violates  the  policy  that  overseas  demand  should  be  given 
preference  over  CONUS  demands  in  assigning  new  graduates.  Also 
note  that  graduates  are  sometimes  assigned  to  overseas  duty  even 
though  no  demand  exists  for  them  there.  This  violates  the  policy 
that  overseas  bases  should  not  be  overmanned  even  when  a  skill  is 
:n  surplus  in  a  given  grade. 

*This  condition  is  also  signalled  by  exception  messages  and  has 
been  confirmed  by  an  examination  of  the  history  file  record  of  school 
entrants  and  dispositions. 
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Both  of  these  effects  are  caused  by  an  inconsistency  in  the  assign¬ 
ment  model.  When  trainees  are  assigned  before  they  graduate,  the 
above  two  policies  are  enforced  (Chart  9).  But  when  they  are  assigned 
after  graduation,  the  same  allocation  procedure  used  for  assigning 
uncommitted  rotatees  is  used  (Chart  13  and  Chart  10) .  This  procedure 
does  not  compute  the  worldwide  manning  levels  or  base  entitlements  and 
it  does  not  give  preference  to  overseas  demands.  Hence,  the  above 
described  behavior  results.  It  is  believed  that  AFMPS  uses  the  same 
policies  for  assigning  graduates  regardless  of  the  time  of  assignment 
relative  to  graduation  date  and  so  it  is  recommended  that  the  procedure 
in  the  model  which  allocates  uncommitted  graduates  be  made  to  conform 
with  those  policies. 

c.  Interbase  Flows 

For  the  first  eight  months  of  the  run,  the  rotation  and  levy  mecha¬ 
nisms  operate  as  expected.  The  number  of  rotatees  out  of  overseas 
bases  is  correct,  levy  assignments  are  planned  to  cover  rotation  losses, 
rotatees  are  appropriately  assigned  to  CONUS  bases,  intra-CONUS 
levies  are  planned  to  correct  skill  imbalances  within  the  CONUS,  and 
the  flows  actually  realized  all  match  the  planned  assignments. 

In  the  ninth  month,  however,  three  curious  things  begin  to 
happen.  First,  consider  the  projection  reports.  The  rotatee  pools 
are  reported  to  contain  11,  15,  12,  and  4  members  in  grade  levels  3, 

5,  7,  and  9  respectively  after  rotatees  for  month  9  have  been  removed 
from  the  projected  supply.  But,  after  these  rotatees  have  been 
reassigned  to  CONUS  bases,  a  substantial  fraction  of  them  are  not 
remored  ;rcm  the  rotatee  pools  for  grades  3  and  5.  Hence,  in  month  10. 
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the  pools  are  larger  than  they  should  be  in  these  grades.  This  failure 
to  decrement  rotatee  pools  continues  in  subsequent  months  and  in 
months  11  and  12,  it  also  begins  to  occur  in  grade  7.  Second,  the 
number  of  assignments  planned  for  grade  3  rotatees  in  month  10  exceeds 
even  the  inflated  number  of  personnel  that  appear  to  be  available  in 
the  pool.  This  behavior  also  continues  in  subsequent  months. 

The  net  effect  of  these  two  phenomena  is  to  continually  increase 
the  projected  supplies  in  grades  3,  5,  and  7  at  CONUS  bases.  This 
result  is  not  correct  because  the  constraints  on  the  sources  of  such 
flows  are  not  being  respected.  The  precise  cause  of  the  problem  is 
not  known.  However,  the  artificial  inflation  of  rotatee  pools  does 
account  for  the  failure  to  assign  trainees  prior  to  their  graduation  date. 
Given  a  number  of  fictitious  rotatees,  the  assignment  algorithm  will  use 
them  to  completely  fill  CONUS  base  entitlements.  Overseas  demands 
will  be  filled  by  the  normal  CONUS-to-overseas  levy  mechanism.  Then, 
when  the  technical  training  pools  are  considered  (Chart  9)  ,  there  will 
be  no  demand  for  graduates  and  hence  no  disposition  orders  for  them 
will  be  issued.  Thus,  trainees  will  not  be  assigned  until  they  graduate. 

The  third  curious  phenomenon  is  that  the  actual  flows  of  rotatees 
out  of  overseas  bases  display  an  anomaly  that  is  the  opposite  of  the 
anomaly  in  projected  flows.  In  the  projections,  starting  with  month  9, 
too  many  rotatees  are  assigned  to  CONUS  posts,  while  in  the  actual 
Hows,  too  few  leave  their  overseas  posts.  For  example,  the  projection 
report  for  month  9  shows  a  total  of  29  personnel  with  overseas  tours 
ending  in  that  month,  while  the  actual  supply  report  shows  that  only 
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21  in  fact  leave.  Note  also  that  the  fictitious  assignments  into  CONUS 
bases  do  not  get  applied  to  the  actual  supplies  —  all  rotation  flows 
into  CONUS  bases  are  matched  by  rotation  flows  out  of  overseas  bases. 

It  seems  likely  that  the  cause  of  this  phenomenon  is  the  same  as 
that  of  the  other  two.  The  fact  hat  rota.'-e  pools  are  not  being  prop¬ 
erly  decremented  probably  means  that  assignment  orders  are  not  being 
properly  issued  for  rotatees.  Clearly,  the  rotatee  assignment  mecha¬ 
nisms  should  be  investigated  and  corrected. 

.  It  also  seems  likely  that  the  disparity  between  projected  and  actual 
rotations  coming  out  of  overseas  bases  is  the  cause  of  the  mismatch 
between  the  flows  to  and  from  overseas  bases  displayed  in  the  PCS 
reports.  The  flows  going  to  overseas  bases  are  based  on  the  projec¬ 
tions  and  implemented  by  levy  orders,  which  are  properly  executed  to 
produce  the  flows.  The  flows  leaving  overseas  bases  do  not  match 
projections  and  are  implemented  by  rotation  orders  which  are  not  being 
properly  handled.  Any  conclusions  which  might  be  drawn  from  the  PCS 
reports  should,  therefore,  be  qualified  until  the  problem  with  rotatee 
assignments  is  corrected. 
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d.  Other  Skills 


Do  the  above  phenomena  occur  for  other  skills  in  year  1?  On 
examining  the  monthly  reports  ar.d  history  file  records  for  several  other 
skills,  two  similar  sorts  of  results  were  found.  First,  the  misprojection 
of  promotion  distributions  across  bases  appears  to  be  a  systematic  error, 
common  to  all  skills.  Second,  the  difference  between  aggregate  and 
assignment  model  calculations  of  cross-trainee  grade  occurred  for  other 
skills  than  skill  6. 

On  the  other  hand,  the  problems  surrounding  overseas  assignments 
did  not  appear  for  the  other  skills  examined.  Only  skill  33  exhibited 
overseas  overages  comparable  to  those  for  skill  6  and  many  skills  are 
from  time  to  time  in  short  supply  at  overseas  bases.  Indeed,  since  the 
PCS  reports  for  the  sum  of  transfers  over  all  skills  implies  a  net 
decrease  in  overseas  population,  while  the  report  on  skill  6  implies  a 
net  increase,  any  problem  that  exists  cannot  be  affecting  all  skills 
uniformly. 

e.  Other  Years 

The  assignment  model's  treatment  of  skill  6  is  approximately  the 
same  throughout  the  run.  Consequently,  projections  and  actual  supplies 
diverge  from  each  other  further  and  further  each  year.  By  period  48, 
for  example,  the  differences  are  quite  substantial,  as  shown  in  Figure  12. 
Since  the  projections  used  for  planning  are  confounded  by  fictitious 
rotatees,  the  assignments  that  are  realized  come  to  have  little  relation 
to  the  supply  imbalances  that  actually  exist. 


An  important  lesson  can  be  drawn  from  these  results  for  skill  6. 
Unless  a  skill  happens  to  be  selected  as  the  test  skill,  the  program  does 
not  produce  any  report  on  actual  or  projected  personnel  distributions  by 
base  except  for  the  history  file.  This  file,  however,  is  too  voluminous 
to  be  able  to  readily  detect  phenomena  of  interest  and  it  does  not  include 
projection  or  flow  results  that  would  allow  the  causes  of  phenomena  to 
be  inferred  or  problems  diagnosed.  Hence,  it  is  recommended  that  some 
report  on  the  geographic  distribution  of  personnel  be  added  to  the  pro¬ 
gram.  This  report  should  show  at  least  the  actual  supplies  by  skill  and 
base  at  selected  times  (e.g.,  yearly).  There  might  also  be  some  provi¬ 
sion  for  flagging  those  skills  which  deviate  from  authorizations  or  entitle¬ 
ments  beyond  some  limit.  When  deviations  are  large,  a  detailed  report 
by  grade  might  be  produced  for  that  skill  to  help  localize  the  cause.  A 
similar  report  could  be  made  for  projections  for  purposes  of  comparison 
with  the  actuals. 
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4.2  Scenario  2:  Base  Closure 

Scenarios  2  through  5  are  designed  to  investigate  the  effects  of 
perturbing  some  conditions  in  the  model  during  the  course  of  a  run 
that  were  constant  over  the  run  in  the  baseline  case.  For  S2,  the 
central  change  is  the  elimination  of  a  base  during  the  second  year. 

This  is  accomplished  by  reassigning  all  of  its  missions  to  another  base 
and  relocating  personnel  appropriately  as  the  missions  are  moved  out. 
After  the  second  year,  this  base  effectively  becomes  closed  since  it 
has  neither  authorizations  nor  supplies  and  hence  will  not  be  involved 
in  assignment  actions. 

4.  2.  1  Purpose 

Closing  a  base  is  primarily  an  exercise  for  the  assignment  model. 
During  the  specified  year,  it  has  to  respond  to  a  geographic  shift  in 
mission  placement  by  redistributing  base  supplies  to  conform  to  the 
new  base  authorizations.  The  central  question  is  one  of  dynamics: 

How  well  does  the  model  mimic  the  pattern  of  reassignments  AFMPS 
makes  over  time  in  closing  a  base? 

In  a  real  closure  situation,  AFMPS  tries  to  control  the  time 
aspect  of  the  reassignment  pattern  fairly  carefully.  In  order  to  mini¬ 
mize  equipment  down-time,  and  thereby  maintain  readiness,  throughout 
the  relocation  interval,  different  categories  of  personnel  are  chosen  for 
transfer  in  a  particular  preplanned  order.  Roughly  speaking,  mission 
support  personnel  lead  the  transfer,  direct  mission  personnel  (and 
equipment)  follow,  and  base  support  is  transferred  last.  Such 
sequences  are  communicated  to  assignment  planning  as  a  sequence 
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of  changes  to  authorizations  at  affected  bases.  Hence,  a  more  spe¬ 
cific  question  to  ask  of  the  model  is:  How  closely  do  the  supplies  at 
a  base  follow  the  trajectory  of  changes  in  authorizations  over  time? 
Moreover,  one  might  also  wish  to  determine  the  effect  of  these  man¬ 
dated  relocations  on  PCS  flows,  or  on  the  distribution  of  shortages, 
relative  to  the  baseline  case,  to  try  to  evaluate  the  efficiency  of  the 
process. 

Secondarily,  this  scenario  is  relevant  to  the  aggregate  model. 

For  example,  the  loss  of  a  base  should  lead  to  an  overall  decrease  in 
the  total  base  support  manpower  required  in  the  force.  Does  the  model 
reproduce  this  decrease  accurately?  If  so,  do  the  stocks  of  personnel 
in  these  skills  shift  to  shortage  bases  or  are  they  reduced  by  attrition? 
Is  there  any  long-term  effect  on  subsequent  years?  Reasonable  answers 
to  these  questions  would  indicate  that,  for  at  least  a  small  range,  the 
more  aggregate  functions  in  the  model  approximate  their  real-world 
counterparts. 

4.2.2  Input  Specification 

The  input  data  for  SI  and  S2  are  the  same  except  in  two  respects. 
First,  the  mission  plan  in  S2  specifies  that  certain  missions  are  to  be 
moved  from  one  base  to  another  in  year  2.  Second,  there  is  a  non¬ 
null  assignment  scenario  file  in  S  2  to  control  the  details  of  the  reloca¬ 
tion. 

Changes  in  mission  placement  are  specified  to  the  model  as  changes 
in  base  outputs.  Base  16,  Kadena,  was  chosen  as  the  base  to  be 
closed  and  base  17,  Kunsan,  was  chosen  as  the  base  to  gain  Kadena's 

•’■.issions.  To  specify  that  this  shirt  .hould  occur  in  year  2.  the  Base 
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Outputs  section  of  the  Model  Configuration  input  was  changed  by  add¬ 
ing  the  following  five  lines  to  the  SI  version:* 

2 

16  0 

17  3  3  25 

31  25  41  25  71  55  900  12  000 

0 

Thus,  starting  in  year  2,  base  16  will  have  no  missions  and  base  17  will 
have  another  squadron  of  F-4,  one  squadron  of  C-130,  and  one  squadron 
of  RF-4  added  to  the  three  squadrons  of  F-4  it  had  in  year  1.  (Recall 
that  flying  support  and  base  support  requirements  will  be  adjusted 
automatically  since  Sh^y  are  a  function  of  the  flying  missions  assigned 
to  a  base.)  Missions  at  all  other  bases  are  the  same  throughout  the 
run.  As  in  SI,  authorizations  and  requirements  will  be  equal  (no  ceil¬ 
ing  constraints). 

If  the  model  were  run  with  no  further  changes  than  this  one, 
assignment  planning  would  "see"  the  specified  shift  in  authorizations 
in  the  first  period  of  the  second  year  —  period  13.  It  would,  more¬ 
over,  attempt  to  reassign  supplies  in  period  13  to  satisfy  all  the  new 
demands  at  once.  To  preclude  this  action,  and  to  approximate  the 
phased  assignment  plan  AFMPS  actually  uses,  an  Assignment  Scenario 
file  (displayed  in  Appendix  G  of  Annex  1)  was  developed  for  S2. 


*Notice  that  mission  3  is  duplicated  in  the  output  specification  of 
base  17.  Initially,  this  mission  was  "moved"  by  simply  incrementing 
the  quantity  of  squadrons  specified  in  mission  3  from  three  to  four. 

But  it  was  discovered  that  a  manpower  requirement  calculation  con¬ 
tained  an  erroneous  step  which,  in  effect,  reset  the  quantity  param¬ 
eter  to  one  in  computing  aviator- family  requirements.  Thus,  it  appeared 
as  though  this  mission  was  being  partially  deleted,  rather  than  moved, 
in  subsequent  model  behavior.  Eliminating  this  error  would  tend  to 
raise  the  proportion  of  aviator- skill  personnel  in  the  force  since  the 
quantity  of  squadrons  at  many  bases  in  greater  than  one. 
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The  detailed  sequence  of  authorization  and  supply  changes  (by  period) 
that  the  instructions  in  this  file  define  is  shown  in  Figure  13.  What 
these  actions  are  intended  to  simulate  is  as  follows: 

Periods  Events  Intent 

13  a  There  is  no  mechanism  in  ISEM-P  for  "locking" 

a  base,  i.e.,  for  prohibiting  transfers  into  or 
out  of  a  base  arbitrarily.  To  reduce  uncon¬ 
trolled  flows  into  base  16,  and  thus  get  some 
of  the  effects  of  locking,  its  authorization  is 
reduced  to  minim um  levels.  The  hope  is  that, 
as  personnel  leave  slots  at  base  16  (by  the  two 
flows  permitted  at  OVS  bases,  promotion  and 
rotation)  ,  little  or  no  demand  will  be  induced 
to  be  filled  from  CONUS  sources. 

13-15  b,c,d  Phase-in  mission  support  personnel  at  gaining 

base.  (The  program  does  not  actually  compute 
required  numbers  on  a  squadron  basis  but 
rather  uses  one-third  of  the  MS  total  authorized 
at  base  16  in  period  12  as  an  approximation  of 
the  MS  required  for  one  squadron.)  Note  that 
MS  authorization  is  increased  at  base  17  before 
it  is  dispersed  at  base  16.  The  implication  is 
that  even  if  supplies  equaled  end-strength  in 
MS  skills,  all  bases  will  be  short  during  a 


relocation  in  order  to  provide  for  the  build-up 
at  the  gaining  base. 

15-17 

e,g,i 

Phase-in  direct  mission  personnel  at  gaining 
base.  (Again,  instead  of  considering  personnel 
by  squadron,  the  program  transfers  one-third 
of  those  in  the  DM  category  as  an  approxima¬ 
tion  to  one  squadron.) 

15-17 

f  ,h,l 

Phase-in  base  support  personnel  at  gaining 
base . 

17-18 

]  ,k,m  ,n 

Close  out  losing  base.  Only  mission  and  base 

support  staff  remain.  Disperse  them  through 
normal  rotation  assignment  mechanisms. 
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4.2.3  Results  from  the  Aggregate  Model 

Closing  a  base  in  year  2  should  produce  a  reduction  in  manpower 
requirements,  authorizations,  and  inventory  in  year  2  relative  to  sce¬ 
nario  1.  The  following  sections  describe  the  distribution  of  these  - 
reductions. 

4.  2.  3.1  Manpower 

The  reductions  in  requirements  (and,  hence,  in  authorizations)  is 
summarized  by  skill  in  Table  5.  As  expected,  direct  mission  skills  are 
affected  only  slightly,  since  the  total  number  of  aircraft  and  hours  they 
are  to  be  flown  do  not  change  when  base  16' s  missions  are  shifted  to 
base  17.  The  requirement  for  skill  48  is  a  function  of  base  population 
and  so  declines  as  other  requirements  decline.  The  reduction  in  muni¬ 
tions  maintenance  requirements  (skills  32  and  73)  is  apparently  a  reali¬ 
zation  of  the  economies  of  scale  upon  which  the  manpower  standard  for 
skill  32  (see  Annex  1,  Appendix  section  D.2.1)  is  based. 

Among  mission  support  skills,  three  types  of  reductions  are  obtained. 
The  requirements  for  skills  6,  11,  12,  13,  4,  and  69  in  the  Comm-Weather 
family,  are  a  function  only  of  the  number  of  bases.  Eliminating  base  16 
eliminates  one  base's  requirements  without  increasing  requirements  at 
base  17.  (Eliminating  base  16  has  the  affect  of  eliminating  one  of  the  15 
flying  support  missions.  A  6.6  percent  reduction  is  equal  to  a  reduction 
of  one- fifteenth.  )  In  contrast,  the  requirements  for  skills  7,  8,  and  9 
do  i ncrc-ise  at  base  17,  but  r.ot  as  much  as  the  number  eliminated  at 
base  16.  So,  there  is  a  net  reduction  in  these  skills  (attributable  to 
the  same  sort  of  scale  effects  as  ir.  skill  32).  Finally,  requirements  for 
’’  -  '.9.  1  -  .  and  26  are  partly  a  function  of  the  number  of  bases 

;  o 


TABLE  5:  Reductions  in  Requirements 
Due  to  Closing  Base  16 

Airmen 

Reduction 


Skill 

Title 

Number 

Percent* 

Munitions: 

32 

Munitions  Maintenance 

5 

0.6 

Training: 

48 

Training  Support 

_7 

1.7 

Total  Direct 

Mission 

12 

0.1 

Comm-Weather: 

4 

Intelligence 

33 

2.1 

5 

Photomapping 

2 

2.2 

6 

Weather 

87 

6.7 

10 

Telecommunications  Operator 

32 

2.5 

11 

Radio  Operator 

3 

6.4 

12 

Weather  Equipment  Repair 

31 

6.6 

13 

Radar  Equipment  Repair 

64 

6.6 

14 

Radio  Equipment  Repair 

7 

5.6 

16 

Comm.  1  Crypto  Repair 

10 

2.1 

26 

Wire  Comm.  Maintenance 

15 

1.  9 

Air  Operations: 

7 

Air  Operations 

4 

2.0 

8 

Air  Traffic  Controller 

9 

2.0 

9 

Detection  and  Deployment 

8 

2.2 

Total  Mission  Support 

305 

3.7 

Base  Support: 

15 

Computer  Systems  Repair 

5 

1.5 

34 

Vehicle  Maintenance 

9 

1.6 

35 

Computer  Systems  Operator 

10 

1.6 

37 

Mechanical  Si  Electrical  Maintenance 

19 

1.6 

38 

Civil  Engineering 

19 

1.6 

39 

Fire  Protection 

10 

1.6 

40 

Transportation 

26 

1.5 

41 

Food  Service 

10 

1.6 

42 

Fuel  Service 

11 

1.5 

43 

Supply 

47 

1.5 

44 

Procurement 

2 

1.4 

45 

Accounting  Si  Finance 

9 

1.6 

46 

Administration 

53 

1.5 

47 

Manpower- Personnel 

24 

1.5 

49 

Security  Police 

48 

1.5 

50 

Medical-Dental 

39 

1.5 

Total  Base  Support 

341 

1.5 

Total  Airmen 

658 

1.5 

•Percent 

of  total  population  at  all  bases  in  the  given 

skill  for 

SI. 

bO 


TABLE  5  (continued) 


Officers 

Reduction 


Skill 

Title 

Number 

Percent  “ 

Munitions: 

73 

Munitions 

2 

0.7 

Training: 

84 

Training 

J. 

1.3 

Total  Direct  Mission 

3 

0.1 

Comm- Weather: 

69 

Weather 

50 

6.6 

70 

Comm-Eiectronic  Systems 

21 

4.5 

85 

Intelligence 

4 

1.2 

Air  Operations: 

67 

Air  Traffic  Controller 

■*> 

U 

3.2 

68 

Weapons  Control 

_2 

1.8 

Total  Mission  S 

upport 

79 

4.5 

Base  Support: 

71 

Computer  Maintenance 

1 

4.8 

74 

Computer  Technology 

5 

2.1 

75 

Civil  Engineering 

3 

1.0 

?7 

Transportation 

3 

2.4 

78 

Supply 

5 

2.2 

80 

Procurement 

4 

1.4 

81 

Finance 

1 

5.3 

82 

Administration 

3 

1.2 

83 

Manpower- Personnel 

6 

2.4 

86 

Security  Police 

2 

1.4 

87 

Biomedical 

2 

1.2 

88 

Physician 

7 

1. 6 

89 

Nurse 

6 

1.  3 

90 

Dentist 

4 

2.1 

91 

Veterinarian 

_1 

2.1 

Total  Base  Support 

53 

1.6 

Total  Officers 

135 

1.6 

*Percent  of  total  population  at  all  bases  in  the  given  skill  for  SI. 


and  partly  a  function  of  base  population.  Decreasing  the  number  of 
bases  by  one  eliminates  one  part  of  the  requirement  but  the  increase 
in  population  at  base  17  increases  the  other  part.  The  result  is  a  net 
reduction. 

Base  support  requirements  are  a  function  only  of  base  population. 
Since  the  combined  populations  of  bases  16  and  17  is  less  after  closing 
base  16  —  for  the  reasons  just  mentioned  —  base  support  requirements 
decline  accordingly.  The  amount  of  reduction  is  approximately  equal  to 
the  reduction  in  non-base  support  requirements,  1.5  percent. 

Since  there  are  no  further  changes  to  the  mission  plan  after  year  2, 
the  changes  in  requirements  and  authorizations  shown  in  Table  5  will 
remain  in  effect  for  the  rest  of  the  run. 

4.2.3. 2  Personnel 

S2's  aggregate  results  for  year  2  are  shown  in  Figure  14.  Looking 
at  the  officer  results  first,  the  total  accessions  are  135  less  than  acces¬ 
sions  for  SI.  This  was  expected  since  the  total  officer  authorization 
declines  by  that  much  in  S2.  The  reduced  inflows  are  not  confined  to 
the  affected  skills,  however.  While  skill  69  authorizations  are  reduced 
by  50,  foi  example,  accessions  into  skill  69  are  reduced  by  only  7. 
Actually,  the  total  accession  reduction  is  spread  uniformly  across  all 
skills.  Total  accessions  are  about  22  percent  less  than  in  SI  and  the 
accessions  in  S2  into  each  skill  are  about  22  percent  less  across  the 
hoard.  Because  of  this  dispersion  of  impa-t,  the  end  strength  reduction 
can  be  quite  easily  accommodated  through  normal  attrition.  (However, 
even  if  reductions  by  skill  were  to  be  imposed  on  that  skill  alone,  the 
■_  reduction  is  slid  than  normal  attrition  loss  in  each 
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skill.)  Hence,  no  personnel  surpluses  are  created  by  closing  one  base 
in  the  model. 

On  the  airmen  side,  S2's  effects  on  accessions  are  masked  by  the 
effects  of  promotion  failure  at  level  5  and  the  problem  with  the  treatment 
of  level  1  personnel  described  earlier.  If  these  effects  were  not  present, 
it  is  believed  that  the  model  would  follow  approximately  the  same  beha¬ 
vior  for  airmen  as  for  officers. 

In  year  3,  officer  accessions  increase  over  SI  levels.  In  examining 
other  scenario  results,  it  has  been  found  that  a  decrease  in  authoriza¬ 
tions  in  one  year  will  be  followed  by  an  increase  in  accessions  in  subse¬ 
quent  years.  This  rather  unexpected  behavior  will  be  analyzed  in  detail 
in  the  discussion  of  scenarios  3  and  4. 

4.2.4  Results  from  the  Assignment  Model 

Because  S2  affects  different  classes  of  skills  in  different  ways,  it 
is  difficult  to  summarize  assignment  model  results  concisely.  Instead  of 
a  summary,  the  results  for  skill  6,  a  mission  support  skill,  will  be  pre¬ 
sented  in  full,  and  partial  results  for  skill  8  will  be  given  for  comparison 
purposes. 

4.  2.4.1  Skill  6  Assignments 

Actual  supply  reports  for  skill  6,  year  2,  are  shown  in  Figure  15. 
Authorizations  and  supplies  at  base  16  for  SI  and  S2  are  shown  graph¬ 
ically  in  Figure  16.  The  authorization  trajectories  shown  follow  the 
instructions  given  in  Figure  13.  The  initial  drop  is  due  to  locking 
base  16  at  minimum  levels  (event  a).  Subsequent  reductions  are 
caused  by  events  j  and  m  which  remove  mission  support  from  the  base. 


Despite  the  misprojections  of  promotions  and  rotatees  mentioned 
earlier,  it  can  be  seen  that  skill  6  supplies  follow  fairly  closely  the 
authorization  trajectories  at  base  16.  In  each  grade  level,  supplies 
decline  in  step  with  authorization  changes.  It  is  suspected  that  the 
reason  supplies  do  not  match  authorizations  exactly  is  because  the 
rotations  out  of  base  16  are  not  being  realized  to  the  extent  they  should 
be  as  computed  in  assignment  planning.  Note,  for  example,  that  sup¬ 
plies  do  not  fall  to  zero  in  levels  3,  5,  and  7  after  period  18.  This 
confirms  the  earlier  hypothesis  that  some  rotatees  are  not  being  removed 
from  the  rotation  pool  when  they  should  be. 

Recall  that  there  are  no  increases  in  requirements  for  skill  6  at 
other  bases  to  absorb  losses  from  base  16.  Consequently,  all  reductions 
in  the.  supply  of  skill  6  must  result  from  either  separations  or  cross¬ 
training.  In  Figure  14,  one  can  see  that  skill  6  is  not  in  surplus  over 
all  grades,  hence  it  cannot  be  diminished  by  cross- training.  Attrition 
losses  account  for  a  decrease  of  47  in  total  supply  so  that,  by  the  end 
of  the  year,  skill  6  is  in  fact  below  its  authorization  end  strength. 

For  part  of  the  year,  however,  skill  6  is  over  authorization.  At 
period  18,  authorizations  at  base  16  are  completely  eliminated  and,  for 
the  next  five  periods,  supplies  exceed  authorizations.  Where  do  these 
surpluses  go?  As  it  turns  out,  there  is  little  difference  between  the 
geographic  distribution  of  personnel  in  S2  and  in  SI,  where  there  were 
no  surpluses.  For  the  most  part,  the  extra  personnel  coming  cut  of 
base  16  in  S2  are  reassigned  to  other  bases  in  tl'  same  way  as  in  SI 
and  so  base  supplies  are  larger  in  2  2  but  follow  i. . c  same  pattern  as 
in  Si.  Presumably,  this  results  f i  m  the  general  failure  of  projections 
to  accuratelv  represent  true  supplies. 


4.  2.  4.  2  Skill  8  Assignments 

Skill  8  involves  a  decrease  in  base  16  authorizations  and  an  increase 
at  base  17.  Figure  17  depicts  supplies  at  base  16  and  Figure  18  those 
at  base  17  (these  results  were  taken  from  the  history  file).  Again,  it 
can  be  seen  that  supplies  stay  approximately  in  step  with  authorizations, 
during  both  the  decrease  at  base  16  and  the  increase  at  base  17.  Appar¬ 
ently,  enough  rotation  assignments  are  being  made  correctly  to  allow  this 
behavior  to  occur. 

4.2.4.  3  PCS  Statistics 

PCS  reports  for  S2  are  shown  in  Figure  19.  The  totals  for  year  1 
match  those  for  SI  almost  exactly,  as  they  should  since  year  1  of  both 
runs  is  essentially  the  same.  Differences  observed  in  the  level  1  and 
level  3  totals  are  caused  by  differences  in  year  2  training  loads  in  S2. 
These  affect  year  1  activity  because  of  the  necessary  time  displacement 
between  graduation  (in  year  2)  and  the  entrance  into  schools. 

Totals  for  year  2  are  higher  for  S2  than  SI,  which  also  was 
expected,  but  the  size  of  the  increase  exhibited  is  much  larger  than 
expected.  The  number  of  PCS  moves  in  S2  is  3,283  more  than  in  SI, 
including  1,247  more  CONUS  to  OVS  travel,  1,309  more  OVS  to  CONUS, 
1,027  more  OVS  to  OVS,  and  300  less  CONUS  to  CONUS.  Only  about 
one-half  of  this  extra  volume  of  travel  was  expected,  according  to  the 
following  reasons.  First,  the  1,027  OVS  to  OVS  moves  represent  the 
transfer  of  the  direct  mission  personnel  from  base  16  to  base  17.  These 
transfers  occur  in  addition  to  the  rotation  activity  for  this  class,  which 
continues  throughout  year  2  of  S2  at  a  rate  at  least  equal  to  that  for 


Second,  some  additional  travel  is  required  to  transfer  mission 
support  and  base  support  personnel  out  of  base  16  who  would  not  have 
left  through  normal  rotation.  The  population  at  base  16  stands  at  abcu: 
2,500  at  the  start  of  year  2,  of  which  about  1,500  are  in  the  MS  and  55 
classes.  One  would  expect  a  flow  of  about  1,000  rotatees  out  of  this 
population  during  a  year,  on  the  assumption  that  two-thirds  of  the 
supply  at  a  base  with  an  18-month  tour  of  duty  rotates  out  each  year. 
Hence,  closing  base  16  should  generate  approximately  500  extra  trips 
to  remove  the  remaining  500  persons.  Why  the  flow  from  OVS  to  CONUS 
should  increase  by  1,300  rather  than  500  is  not  known. 

Third,  the  new  MS  and  BS  authorizations  at  base  17  must  be  filled 
by  supplies  from  CONUS  sources.  Additional  authorizations  at  17  number 
about  695  (=  the  initial  base  16  population  -  DM  personnel  -  the  overall 
MS  and  BS  authorization  reduction  =  2,500  -  1,027  -  778).  Why  the 
extra  flow  from  CONUS  to  OVS  is  closer  to  1,200  than  to  700  is  not  known. 

PCS  results  for  years  3  and  4  are  also  hard  to  account  for.  In 
year  3,  the  total  number  of  PCS  moves  is  about  500  more  for  S2  than 
for  SI.  Some  increase  was  expected  because  base  17  has  a  shorter  tour 
length  (12  months)  than  base  16  (18  months).  In  year  4,  however,  PCS 
moves  for  S2  are  actually  slightly  less  than  for  SI.  There  is  no  consis¬ 
tent  pattern  in  the  number  of  moves  by  grade  or  by  type  of  move.  I: 
is  not  clear  how  to  interpret  such  differences  in  results. 

What  might  be  concluded  from  the  above  is  that  the  program  does 
not  display  enough  information  to  be  able  to  identify  the  phenomena 
producing  the  PCS  results.  But.  exactly  what  should  be  displayed  is 
if-.  .  It  can  be  that  results  tor  one  skill  can 
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follow  a  pattern  that  differs  from  the  results  summed  ever  all  skills. 
Results  might  be  displayed  for  all  skills  individually,  but  that  would 
make  for  a  very  large  report.  The  program  currently  permits  the 
collection  and  display  of  results  for  any  number  of  skill  groups  arid 
so  experimentation  with  different  groups  might  yield  a  collection  that 
helps  in  analysis.  Other  disaggregations  might  be  tried,  such  as  dis¬ 
playing  the  transfers  affecting  each  base,  or  the  totals  for  each  period. 
Third,  there  may  be  some  measures  used  by  AFMPS  to  monitor  real  PCS 
activity  which  would  be  of  benefit  in  interpreting  the  model.  If  PCS 
data  are  of  substantial  importance  in  AFMPS  decision-making,  it  is 
recommended  that  all  the  above  approaches  be  investigated  so  that 
results  from  the  model  can  be  properly  related  to  reality  and  so  that 
the  causal  relationship  between  decisions  and  results  can  be  clearly 
depicted . 
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4. 3  Scenario  3:  Reductions 

in  Year-End  Strength 

4.  3. 1  Purpose 

This  scenario  simulates  a  reduction  in  authorizations  for  both  air¬ 
men  and  officers  by  a  fixed  percentage  each  year  starting  in  year  2  of 
the  run.  In  terms  of  specific  skills,  the  reductions  are  distributed 
across  the  base  support  and  mission  support  categories  while  maintain¬ 
ing  direct  mission  skills  at  the  full  strength  specified  by  manpower 
requirements.  Questions  to  be  addressed  by  this  run  include: 

o  How  are  the  effects  of  such  a  reduction  distributed 
across  the  inventory? 

o  In  what  skills  do  surpluses  develop  (e.g.,  because 

separations  are  insufficient  in  a  skill  to  b.-.ng  it  down 
to  a  reduced  authorization  in  a  year's  time)? 

o  What  changes  occur  in  accession  rates? 

o  What  changes  occur  in  training  loads? 

Given  the  magnitude  of  these  changes,  one  could  infer  the  likely 
changes  in  more  global  performance  measures.  For  example,  inputting 
reduced  personnel  supplies  by  skill  into  appropriate  manpower  produc¬ 
tion  functions  could  yield  the  flying  hours  or  sortie  generation  rates 
to  be  expected  in  such  circumstances.  Or,  one  could  determine  the 
responsiveness  of  the  training  system  to  reductions  in  the  demand  for 
graduates. 

4.3.2  Input  Specification 

S3  input  is  the  same  as  S 1  except  for  the  run  control  line  in  the 
Model  Configuration  file.  This  line  was  changed  to: 
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-.02 


-.02  1.0  1.0 


The  third  and  fourth  numbers  specify  that  authorized  end  strength  is 
to  be  reduced  by  2  percent  each  year  after  the  first  for  both  airmen 
and  officers.  Default  values  for  the  minimum  manning  fractions  are 
used.  These  specify  that  the  authorization  for  direct  mission  skills 
must  not  go  below  100  percent  of  requirements,  mission  support  must 
not  go  below  84  percent,  and  base  support  must  not  go  below  57  per¬ 
cent.  (Minimum  manning  fractions  had  no  effect  on  SI  because  ceilings 
and  requirements  were  set  equal  to  each  other.)  No  changes  were  made 
in  any  decision  procedure,  so  that,  for  example,  there  were  no  special 
reduction  in  force  or  modification  to  promotion  calculations. 

4.  3.  3  Results 

The  first  year  is  the  same  for  SI  and  S3  so  the  results  of  interest 
commence  with  year  2. 

4.  3.  3.1  Year  2 

The  authorizations  by  skill  and  grade  for  S3  are  shown  in  Figure  20. 
As  expected,  total  authorizations  are  2  percent  less  than  requirements. 
Direct  mission  skill  authorizations  are  unaffected  while  mission  support 
drops  about  2  percent  and  base  support  drops  3  percent  for  airmen  and 
4  percent  for  officers. 

Promotion  plans  for  airmen  and  officers  are  shown  in  Figure  21. 

Since  retentions  are  the  same  but  authorizations  are  reduced,  the 
number  of  vacancies  by  grade  is  reduced.  As  a  result,  the  upgrade 
demands,  promotion  rates,  and  accessions  are  reduced.  The  2  percent 
reduction  leads  to  a  27  percent  reduction  in  officer  vacancies  and  so  a 
27  percent  reduction  in  officer  accessions.  For  airmen,  the  reduction 
.n  ■  _  .:;cies  is  only  about  12  percent  but  instead  of  reducing  accession 


by  that  much,  the  lowering  of  authorizations  works  to  reduce  the  size 
of  the  promotion  deficit  at  level  5.  Since  the  officer  calculations  do  not 
suffer  from  this  problem,  attention  will  be  focused  on  the  officer  inven¬ 
tory  for  the  rest  of  this  section. 

Looking  at  the  distribution  of  level  1  officer  inflows  across  skills, 
shown  in  Figure  22,  it  is  interesting  that  accessions  are  reduced  in  all 
skills  by  a  more  or  less  constant  27  percent.  Thus,  training  loads  are 
not  reduced  in  just  those  skills  involved  in  the  authorization  reduction 
—  the  mission  and  base  support  skills  —  but  in  all  skills.  The  cause 
of  this  appears  to  be  the  insulation  of  promotions  from  upgrade  demands 
by  skill  which  is  induced  by  promoting  by  an  equal  rate  across  all 
skills.  Accessions  are  made  to  fill  level  3  demands  in  a  skill  and  these 
are  not  directly  related  to  higher  level  demands  within  that  skill. 

The  distribution  of  reduction  in  personnel  by  grade  follows  the 
distribution  of  reductions  in  authorizations  over  all  skills,  but  not  in 
any  individual  skill.  The  fact  that  reductions  by  grade  are  propor¬ 
tional  to  the  authorization  by  grade  is  a  consequence  of  the  simple, 
linear  procedure  for  reconciling  requirements  to  ceiling  constraints. 

The  distribution  of  reductions  by  grade  within  a  skill  is  a  function  of 
the  relative  number  in  each  grade  in  that  skill. 

Surpluses  do  not  develop  in  the  S3  officer  inventory  in  year  2 
that  were  not  there  in  SI.  That  is,  every  skill  that  was  in  surplus 
in  SI  is  in  surplus  in  S3  and  every  skill  that  was  in  deficit  in  SI  is 
in  deficit  in  S3.  However,  surpluses  tended  to  shrink  and  deficits 
to  grow  among  mission  skills  in  S3  while  the  opposite  occurs  for 
mission  and  base  support  skills.  The  magnitudes  of  these  surpluses 
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and  deficits  are  such  that,  if  sufficient  lateral  flows  were  implemented 
for  officer  skills,  the  imbalances  could  be  eliminated  and  the  2  percent 
ceiling  reduction  absorbed  without  surpluses  in  any  skill.  A  2  percent 
reduction  is  well  below  the  6  percent  overall  officer  separation  rate  and 
also  below  the  separation  rates  for  each  grade.  Therefore,  it  could  be 
absorbed  without  surplus  in  any  grade.  Whatever  surpluses  develop 
would  depend  on  lateral  flow  constraints.  Hence,  surpluses  should 
follow  approximately  the  same  pattern  in  S3  as  in  SI. 

4. 3.3.2  Year  3 

Year  3  of  S3  is  quite  surprising.  It  was  expected  that  the  reduc¬ 
tions  in  vacancies,  upgrade  demands,  promotion  rates,  and  accessions 
would  continue  throughout  the  run  since  authorized  end  strength  con¬ 
tinues  to  decrease  each  year.  But  in  year  3,  total  vacancies  in  the 
officer  inventory  actually  increase  and  so  accessions  go  up  both  with 
respect  to  accessions  in  year  2  of  S3  and  with  respect  to  year  3  of  SI. 

The  authorizations  for  year  3  are  shown  in  Figure  23.  Airmen 
base  support  authorizations  are  now  down  to  about  93  percent  of 
requirements  and  officer  base  support  is  about  92  percent  of  require¬ 
ments.  Overall  end  strength  ceilings  are  down  4  percent,  as  the  sce¬ 
nario  requires.  In  spite  of  these  reductions,  the  S3  promotion  plan, 
displayed  in  Figure  24,  shows  that  accessions  must  increase  to  meet 
authorizations.  The  promotion  plan  from  year  3  of  SI  is  also  shown 
in  Figure  24  for  comparison.  Note  that  promotion  rates  in  S3  and 
still  below  those  in  SI,  as  was  true  for  rear  2. 


From  Figure  24,  the  increase  in  accessions  is  clearly  a  result  of 
the  increase  in  level  3  vacancies  in  S3  over  SI.  The  reason  for  more 
vacancies  appears  to  be  the  change  in  the  incumbency  distribution 
which  was  produced  as  an  unanticipated  consequence  of  changing  the 
authorizations  in  year  2.  Year  group  populations  for  officers  in  S3 
year  2  are  shown  in  Figure  25.  Comparing  this  chart  to  its  SI  counter¬ 
part  in  Figure  6,  one  can  see  that  the  populations  of  year  groups  near 
the  phase  point  for  each  grade  tend  to  be  higher  in  S3  than  in  SI. 
Correspondingly,  the  populations  in  adjacent  higher  grades  are  lower 
in  S3  than  in  SI.  Evidently,  with  fewer  promotions  being  made  in  S3, 
personnel  are  being  left  behind  at  the  lower  grades.  Thus,  more  of 
them  enter  year  groups  having  high  separation  rates.  Note,  for  example, 
the  bulge  of  level  3,  year  group  5  in  Figure  25  and  the  resulting  large 
number  of  separations  from  that  grade  level.  Similar,  though  less  pro¬ 
nounced,  bulges  raise  the  number  of  separations  in  S3,  36  percent  above 
the  number  in  SI,  even  though  the  total  size  of  the  inventory  is  less  in 
S3  than  in  SI.  As  it  happens,  the  increase  in  separations  is  more  than 
the  reduction  in  authorizations  and  so  increased  accessions  are  called 
for.  * 

The  number  of  separations  in  years  4  and  5  of  S3  continues  to 
exceed  separations  in  those  years  for  SI;  data  are  shown  in  Figure  26. 
However,  it  appears  that  the  size  of  the  increase  does  not  offset  the 

continuing  reductions  in  authorizations  and  so  accessions  should  begin 

*Separaticns  also  increase  on  the  airmen  side  in  S3.  However,  the 
promotion  failures  into  levels  3  and  5  wash  out  the  effect  on  accessions. 


to  drop.  Unfortunately,  the  problem  with  the  treatment  of  level  1  per¬ 
sonnel  discussed  earlier  clouds  the  analysis.  In  year  3  of  S3,  not 
enough  personnel  are  promoted  to  level  '3  to  meet  its  upgrade  demands 
and  not  enough  are  accessed  into  level  1.  Her.te,  it  is  difficult  to 
determine  what  should  be  happening  in  level  3  for  years  4  and  5. 
Similarly,  the  distribution  of  accessions  over  s lulls  in  year  3  is  not 
consistent  with  the  promotion  plan  and  so  training  loads  cannot  be 
accurately  compared  with  previous  years  or  with  31  (see  Figure  27). 
Since  the  co-occurrence  of  an  increase  in  accessions  with  a  reduction 
in  authorizations  is  so  counter-intuitive ,  it  would  be  most  useful  to 
reanalyze  the  scenario  after  suitable  changes  in  the  level  1  placement 
procedures. 


4.4  Scenario  4:  Reduced  Flying  Hours 

4.4.1  Purpose 

The  purpose  of  S4  was  to  investigate  the  model's  response  to  a 
change  in  workload  parameters  during  the  course  of  a  run.  One  such 
parameter  is  the  aircraft  utilization  rate,  which  is  specified  in  flying 
hours  per  month.  For  S4,  the  utilization  rate  for  all  B-52  aircraft 
(mission  1)  were  permanently  reduced  by  20  percent  beginning  in  year  2. 

The  most  interesting  effects  of  this  sort  of  change  are  to  be 
expected  in  the  aggregate  model  results.  First,  a  change  in  workload 
should  produce  a  change  in  manpower  requirements.  Spaces  for  skills 
directly  involved  in  mission  1,  such  as  B-52  pilots,  navigators,  aerial 
gunners,  and  various  maintenance  skills,  should  be  reduced  by  a  reduc¬ 
tion  in  flying  hours.  Some  mission  support  requirements  should  also  be 
reduced.  For  example,  the  need  for  air  operations  skills  should  decrease 
since  fewer  flying  hours  can  be  translated  into  fewer  flights.  Base  sup¬ 
port  requirements,  too,  should  decline  as  the  other  requirements  shrink. 

Second,  the  change  in  requirements  will  produce  a  change  in  auth¬ 
orizations  and  so  there  should  be  changes  in  personnel  stocks  (relative 
to  SI).  All  the  personnel  planning  questions  from  S3  (listed  in  4.3.1) 
are  therefore  relevant  to  S4.  One  might  expect  both  stocks  and  flows 
to  be  different  in  S4  than  in  S3  because  the  proportion  of  authorization 
reductions  in  direct  mission  skills  should  be  much  higher  in  S4  than  S3. 

4.4.2  Input  Specifications 

One  B-52  squadron  is  assigned  to  each  of  bases  7,  8,  and  9.  To 
change  the  utilization  rate  starting  in  year  2,  the  SI  Base  Outputs 
specification  must  be  augmented  as  follows  to  serve  as  input  to  S4: 
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ation  file.  Their  effect  is  to  reduce  B-52  squadron  utilization  from  45 
hours /aircraft  /month  to  36  hours/aircraft/month. 


4.4.3  Results 

As  with  the  previous  scenarios,  the  deviation  from  the  baseline  is 
scheduled  to  occur  in  year  2  and  so  we  begin  the  analysis  with  that  year. 

4.  4.  3.  1  Manpower 

Manpower  requirements  and  authorizations  caicuiatec  for  year  2  are 
shown  in  Figure  28.  Unlike  S3,  these  values  will  remain  the  same  for 
the  rest  of  the  run.  The  reductions  in  requirements  (and  authoriza¬ 
tions)  resulting  from  the  reduction  in  flying  hours  are  summarized  in 
Table  6.  Despite  the  anomalies  in  requirements  discussed  earlier,  the 
figures  in  Table  6  show  that  many  of  the  manning  equations  described 
in  Annex  1,  Appendix  D,  have  been  correctlv  ;  aplemented  in  the  pro¬ 
gram.  For  example: 

o  Aviator  and  maintenance  spaces  are  directly  proportional 
to  flying  hours.  In  those  skills  which  are  unique  to 
mission  1  --  skills  1,  17,  18,  57,  59,  and  60  --  the  20 
percent  reduction  in  flying  hours  is  translated  into  a 
20  percent  reduction  in  spaces  (with  a  little  roundoff 
error).  All  aviator  and  maintenance  skills  required  for 
mission  1  are  affected  except  for  skill  20,  but  the 
requirement  in  this  skill  is  too  small  to  be  affected  by 
a  20  percent  workload  change. 

Trainer  spaces  are  proportional  to  the  expected  number 
of  trainees.  With  fewer  pilots,  navigators,  and  elec¬ 
tronic  weapons  offices  in  the  force,  expected  trainees 
are  reduced  and  so  the  number  of  trainer  spaces 

creases. 
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TABLE  6: 

Reductions  in  Requirements  D 

ue  to 

20  Percent  Reduction  in  B-52  Flying 

Hours 

Airmen 

Reduction 

Skill 

Title 

Number 

Percent 

Aviator: 

1 

Aerial  Gunner 

15 

21. 1 

51 

Aircrew  Protection 

6 

5.0 

Maintenance: 

17 

Bomb  &  Navigation  Systems  Mechanic 

9 

19.1 

18 

FCS  Mechanic 

30 

21.9 

21 

Integrated  Avionics  Mechanic 

12 

1.9 

22 

Avionics-Guidance  Mechanic 

18 

1.2 

27 

Aircraft  Acc.  Repair 

86 

2.7 

29 

Jet  Aircraft  Mechanic 

69 

2.8 

30 

Jet  Engine  Mechanic 

21 

3.2 

36 

Metalworking 

18 

2.6 

Training: 

23 

Instrument  Trainer 

1 

5.9 

24 

Defensive  System  Trainer 

1 

5.0 

25 

Navigation  Trainer 

1 

5.  3 

48 

Training  Support 

9 

2.2 

Total  Direct 

Mission 

296 

2.1 

Comm -Weather: 

4 

Intelligence 

23 

1.5 

10 

Telecommunications  Or  mator 

20 

1.5 

16 

Comm.  &  Crypto  Rep:..- 

9 

1.9 

'  26 

Wire  Comm.  Maintenance 

10 

1.2 

Air  Operations: 

7 

Air  Operations 

3 

1.5 

8 

Air  T  raffic  Controller 

6 

1.3 

9 

Detection  &  Deployment 

3 

0.8 

Total  Mission  Support 

74 

0.9 

Base  Support: 

Estimate 

15 

Computer  Systems  Repair 

7 

2.0 

6 

34 

Vehicle  Maintenance 

10 

1.8 

9 

35 

Computer  Systems  Operator 

10 

1.6 

10 

37 

Mech.  &  Elec.  Maintenance 

20 

1.6 

19 

38 

Civil  Engineering 

20 

1.6 

19 

39 

Fire  Protection 

10 

1.6 

10 

40 

Transportation 

32 

1.8 

30 

41 

Food  Service 

10 

1.6 

10 

42 

Fuel  Service 

10 

1.3 

13 

43 

Supply 

54 

1.7 

53 

44 

Procurement 

4 

2.8 

■y 

45 

Accounting  4  Finance 

10 

1.8 

9 

46 

Administration 

64 

1.8 

60 

47 

Manpower-  Personnel 

29 

1.8 

27 

49 

Sec.  ritv  Police 

59 

1.  8 

5-, 

50 

Ucc.cal- Dental 

45 

1.7 

n  . 

Total  Base  Supp--t 

394 

1.7 

3^8 

Total  Airmen 

76 

764 

1.7 

TABLE  6  (continued) 
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Reduction 


Skill 

Title 

Number 

r  ercent 

Aviator: 

57 

B-52  Pilot 

33 

20.8 

59 

B-52  Navigator 

30 

21.7 

66 

B-52  EWO 

15 

21.7 

Maintenance: 

72 

Avionics  Maintenance 

27 

2.  6 

Total  Direct  Mission 

105 

3.1 

Comm-Weather: 

70 

Comm-Electronics 

9 

1.  9 

85 

Intelligence 

5 

1.5 

Air  Operations: 

67 

Air  Traffic  Controller 

3 

4.8 

Total  Mission  Support 

17 

1.0 

Base  Support: 

74 

Computer  Technology 

5 

2. 1 

75 

Civil  Engineering 

a 

3.1 

77 

Transportation 

7 

5.7 

78 

Supply 

1 

0.4 

80 

Procurement 

£ 

2.8 

82 

Administration 

1 

0.4 

83 

Manpower- Personnel 

5 

1.4 

86 

Security  Police 

2 

1.4 

87 

Biomedical 

3 

1.8 

88 

Physician 

6 

1.3 

89 

Nurse 

5 

1.1 

90 

Dentist 

_ 4 

2.  1 

Total  Base  Support 

56 

1.7 

Total  Officers 

178 

2.1 
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It  was  expected  that  air  operations  spaces  would  decrease 
but  not  communications-weather.  However,  the  only- 
skills  affected  in  the  communications-weather  family  are 
those  which  are  also  used  in  base  support.  Hence,  the 
decrease  in  their  numbers  is  most  likely  a  result  of  the 
overall  reduction  in  base  support  requirements. 

o  Base  support  requirements  decrease  because  base  popula¬ 
tions  decrease.  There  will  be  a  decrease  not  only  at 
bases  7,  8,  and  9,  but  also  at  the  training  bases,  since 
fewer  trainees  and  fewer  instructors  will  be  present.  As 
explained  in  Annex  1,  Appendix  D,  base  support  require¬ 
ments  are  computed  as  a  fraction  of  the  total  requirements 
other  than  base  support  at  each  base.  Therefore,  the 
reduction  in  base  support  should  be  proportional  to  the 
reduction  in  other  requirements.  The  total  reductions 
in  other  requirements  shown  in  Table  6  correspond  to 
a  fractional  reduction  of  0.0168389.  Multiplying  this 
number  times  the  SI  requirement  in  each  airman  base 
support  skill  yields  the  estimated  reductio  shown  in 
column  labeled  "E.-  timate.  '!  The  fact  that  t  .  ie  figures 
agree  fairly  well  with  the  reductions  computed  by  the 
model  suggests  that  the  base  support  computations  are 
being  performed  correctly.  Similar  estimate  •  turn  out 
to  be  less  accurate  for  officer  skills  but  this  is  prob¬ 
ably  a  result  of  the  roundoff  error  inherent  in  compu¬ 
tations  with  small  integers. 

In  summary,  the  changes  in  requirements  all  seem  to  go  in  the  right 
direction  and  are  of  approximately  the  right  magnitude.  More  detailed 
validation  would  require  comparison  to  data  from  AFMPS  on  the  actual 
reductions  made  in  a  similar  situation. 

4.  4.  3. 2  Year  2  Personnel 

The  effect  of  S4's  reduction  in  authorizations  on  personnel  stocks 
and  flows  is  remarkably  similar  to  the  behavior  observed  in  year  2  o: 
S3.  First,  compare  the  promotion  plans  for  S4,  shown  in  Figure  29, 
v  ith  those  from  S3  in  Figure  21.  As  it  happens .  a  20  percent  reduc¬ 
tion  in  B-92  living  hours  produces  almost  a  2  percent  reduction  in  total 
airmen  autnorizations  and  just  over  a  2  percent  reduction  in  total 
officer  authorizations.  It  is  apparent  that  the  particular  set  of  skills 


in  which  these  reductions  are  made  does  not  affect  the  promotion  plan 
very  much.  Vacancies,  upgrade  demands,  promotion  rates,  and  acces¬ 
sions  are  all  reduced  relative  to  SI  (Figure  3)  to  about  the  same  extent 
in  S4  as  in  S3.  A  2.1  percent  reduction  in  officer  authorizations  leads 
to  a  29  percent  reduction  in  vacancies  and  accessions  in  S4,  where  a 
2  percent  authorization  reduction  leads  to  a  27  percent  decrease  in  S3. 

A  1.7  percent  reduction  in  airmen  authorizations  leads  to  a  10  percent 
vacancy  reduction  in  S4,  where  a  2  percent  authorization  reduction 
leads  to  a  12  percent  decrease  in  S3. 

Second,  compare  the  aggregate  results  for  year  2  of  S4,  shown  in 
Figure  30,  with  those  from  S3  in  Figure  22.  On  the  officer  side,  the 
distribution  of  flows  by  skill  and  grade  and  the  resulting  distribution 
of  stocks  at  year's  end  are  almost  exactly  the  same.  Note,  in  particular, 
skills  57,  59,  and  66,  which  are  the  officer  skills  most  heavily  reduced 
in  S4.  There  is  no  difference  in  the  personnel  distribution  in  spite  of 
the  considerable  difference  in  authorizations.  Apparently,  without 
lateral  flows  and  without  allowing  accessions  by  skill  to  differ  from 
level  3  upgrade  demands,  the  equal  promotion  opportunity  algorithm 
causes  the  model  to  be  completely  insensitive  to  authorization  changes 
by  skill.  Only  the  gross  magnitude  of  the  changes  has  an  effect. 

It  might  be  argued  that  the  rather  simplistic  retention  calculations 
implemented  in  the  model  also  have  something  to  do  with  its  sensitivity 
to  skill- specific  changes.  However,  the  fact  that  the  officer  inventory 
by  grade  meets  year-end  authorizations  by  grade  suggests  that  what 
is  needed  are  flows  from  one  skill  to  another,  and  for  a  more  respon¬ 
se  e  d:s tribution  of  accessions  across  skills. 
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Some  evidence  supporting  this  view  is  present  in  the  airmen 
results.  The  airmen  skills  most  heavily  reduced  in  S4  are  1,  17,  18, 

23,  24,  25,  and  51.  These,  are  precisely  the  skills  the  model  finds  to 
be  enough  over  authorization  to  qualify  as  sources  of  cross-trainees. 
After  cross-training  flows,  the  year-end  stocks  in  these  skills  match 
their  year-end  authorizations  much  more  closely  than  do  the  year-end 
stocks  of  officers  in  skills  57,  59,  and  66.  As  was  pointed  out  earlier, 
some  form  of  lateral  flow,  whether  it  represents  cross-training,  entry 
and  exit  from  the  rated  supplement,  or  simply  a  reallocation  of  per¬ 
sonnel  from  one  skill  to  another,  seems  to  be  quite  critical  in  reducing 
skill  imbalances  generated  by  the  promotion  procedure. 

4.  4.  3.  3  Year  3  Personnel 

The  increase  in  vacancies  over  year  3  of  SI,  found  to  occur  in  S3, 
also  occurs  in  S4,  as  shown  in  the  promotion  plans  in  Figure  31.  The 
reason  is  the  same:  reducing  authorizations  in  year  2  leads  to  reduced 
promotions  which,  in  turn,  leaves  personnel  in  lower  grades  who  age 
into  year  groups  with  high  separation  rates.  In  S4,  this  effect  is  even 
more  pronounced  than  in  S3  since  there  is  no  continuing  reductions  in 
authorizations  as  there  was  in  S3.  From  the  year  group  population 
reports,  shown  in  Figure  32,  it  may  be  seen  that  separations  are  about 
the  same  in  S3  and  S4  —  both  considerably  above  SI.  With  no  author¬ 
ization  reduction  in  S4,  officer  accessions  are  35  percent  above  the  SI 
totals,  the  same  as  the  increase  in  separations. 

Unlike  S3,  separations  in  years  4  and  5  of  S4  do  not  exceed  sepa¬ 
rations  in  those  years  in  SI  (Figure  3;'.  Apparently,  without  a  con¬ 
tinuing  drop  in  authorizations,  the  year  group  distribution  reaches  a 


new  stable  state  approximately  like  that  in  SI.  Hence,  overall  behavior 
tends  to  return  to  the  pattern  found  in  SI.  However,  the  problems 
mentioned  in  the  discussion  of  S3  also  arise  in  corresponding  years  of 
S4  and  so  more  detailed  analysis  of  S4  will  not  be  undertaken. 


4. 5  Scenario  5:  Retention  Reduction 


4.5.1  Purpose 

Scenario  5  was  intended  to  assess  the  effects  of  retention  estimation 
errors  on  personnel  planning.  Recall  that  the  aggregate  model  makes 
plans  for  promotions,  training,  and  recruitment  based  on  expected  sepa¬ 
rations  rather  than  actual  ones.  In  previous  scenarios,  actual  separa¬ 
tions  were  equated  to  expected  in  order  not  to  confound  the  effects  of 
raises timation  with  the  effects  produced  by  the  other  perturbations  under 
study.  In  the  real  world,  however,  actual  losses  are  likely  to  deviate 
from  expectations  and  so  a  provision  was  made  in  the  program  to  intro¬ 
duce  unexpected  losses  in  order  to  determine  what  effect  such  variances 
would  have. 

Based  on  the  structure  of  the  aggregate  model,  it  was  expected  that 
variances  would  not  affect  planning  for  the  year  in  which  they  occurred 
but  would  produce  differences  in  cross-training  flows  in  that  year. 

Then,  in  the  following  years,  the  planning  procedure  should  notice  the 
overages  or  shortages  in  the  inventory  caused  by  the  original  misestima- 
tion  and  generate  a  plan  to  recover  from  them. 

4.5.2  Input  Specification 

The  input  to  S5  specifies  four  skills  for  which  actual  separations 
are  to  deviate  from  expected.  Three  airman  skills  --  7,  8,  and  51  -- 
and  one  officer  skill  --  52  --  were  chosen  and  the  deviation  was  set  at 
a  50  percent  decrease  in  retention  in  all  grades.  This  decrease  is  spe¬ 
cified  to  occur  in  year  2  of  the  run  by  the  following  input  data: 


RET.  VAR 

2 

7  2  .6  3  .6  4  .6  5  .6 

8  2  .6  3  .6  4  .6  5  .6 

51  2  .6  3  .6  4  .6  5  .6 

52  2  .6  3  .6  4  .6  5  .6 

0  0 

The  skills,  deviation,  and  year  were  chosen  arbitrarily.  Authorizations 
will  be  the  same  as  in  SI  since  no  factors  affecting  manpower  or  ceiling 
constraints  are  changed  in  S5. 

4.5.3  Results 

Reducing  retentions  by  a  factor  of  60  percent  yields  the  following 
reductions  in  personnel  in  the  four  designated  skills  in  year  2: 


Skill 

Entering 

Population 

Expected 

Separations 

Actual 

Separations 

Differences 

7 

196 

19 

90 

71 

8 

443 

51 

208 

157 

51 

118 

14 

58 

44 

52 

356 

24 

255 

131 

Thus,  total  airmen  separations  will  be  272  larger  than  expected  (about  5 
percent)  and  officer  separations  will  be  131  larger  (about  21  percent). 

These  variances  did  not  produce  the  predicted  effects  on  planning. 
Vacancies,  accessions,  and  promotion  rates  increased  in  year  2,  relative 
to  the  baseline,  rather  than  remaining  the  same.  On  examination,  it 
was  found  that  two  lines  in  the  planning  program  had  been  transposed 
and  that  this  caused  the  model  to  base  its  promotion  plans  on  actual 
separations  rather  than  expected.  Thus,  S5  took  on  a  somewhat  differ¬ 
ent  character  than  was  initially  intended.  Instead  of  investigating  esti¬ 


mation  errors,  it  was  decided  to  examine  the  effects  of  large,  but  antic¬ 
ipated,  dips  in  retention  rates. 


4.  5.  3.1  Overall  Effects 


For  the  most  part,  the  principal  effects  of  retention  reduction  seem 
to  be  local  to  the  year  in  which  the  reductions  occur.  Consider  the 
changes  in  inventory  by  grade  shown  in  Table  7.  For  the  airmen,  the 
only  substantial  differences  in  separations,  promotion  rates,  and  upgrade 
demands  occurs  in  year  2.  The  only  effect  that  continues  from  one  year 
to  the  next  is  an  increased  number  of  vacancies  at  level  5  in  S5  relative 
to  SI  starting  in  year  3.  This  is  due,  of  course,  to  the  exacerbation 
of  the  promotion  failure  by  the  increased  loss  of  personnel  in  year  2. 

The  difference  in  vacancies  decreases  in  succeeding  years  but  does  not 
entirely  vanish  by  year  5.  It  appears  that  the  slightly  lower  population 
in  S5  leads  to  fewer  separations  in  successive  years  and  so,  with  con¬ 
stant  recruiting  inflows,  the  stock  at  level  5  slowly  rebuilds. 

On  the  officer  side,  accessions  in  year  2  rise  to  meet  the  increase 
in  separations.  In  succeeding  years,  an  effect  similar  to  that  observed 
in  S3  and  S4,  but  opposite  in  sign,  is  found.  After  an  increase  in 
accessions  and  promotions,  as  occurs  in  year  2  of  S5,  there  is  a 
decrease  in  these  quantities  in  subsequent  years  because  personnel  are 
drawn  out  of  grade/year  groups  with  high  separation  rates.  Note  the 
consistently  lower  number  of  separations  in  grades  5  through  9  in 
years  3,  4,  and  5.  The  effect  is  relatively  small  but  it  is  believed 
that  it  is  proportional  to  the  initial  small  change  in  separations  in 
year  2.  If  more  personnel  separated,  the  impact  on  later  rears  would 
be  greater. 
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4.  5.  3.  2  Effects  of  Designated  Skills 

The  only  appreciable  effect  on  the  distribution  of  personnel  by 
skill  occurs  in  the  four  skills  in  which  separations  are  higher  in  year  2. 
The  results  for  all  of  them  are  about  the  same  and  are  exemplified  in 
the  aggregate  flow  patterns  for  skill  8  displayed  in  Figure  34.  In 
year  2,  there  is  no  additional  flow  into  skill  8  stocks  and  so  they  bear 
all  of  the  separation  loss.  The  general  lack  of  skills  in  surplus  pre¬ 
vents  cross-training  personnel  into  these  skills  to  make  it  up.  In  years 
after  year  2,  the  disproportionately  low  populations  in  these  skills  leads 
:o  disproportionately  low  separations.  But,  about  the  same  number  of 
-ccessiors  are  made  into  these  skills  and  so  they  siowly  increase  in 
population.  Thus,  the  stocks  in  the  designated  skills  mirror  in  micro¬ 
cosm  the  effect  observed  in  the  force  as  a  whole. 

In  connection  with  S4,  it  was  concluded  that  the  aggregate  model 
is  not  very  sensitive  to  skill- specific  surpluses.  Here  it  is  seen  that 
it  is  not  sensitive  to  skill- specific  deficits  either.  Evidently,  if  more 
sensitivity  is  to  be  obtained,  the  factors  inhibiting  cross-training  and 
those  controlling  differential  accessions  by  skill  must  be  reviewed  and 
changed  as  necessary. 


APPENDIX:  FIGURES 


FIGURE  1:  SI  Requirements  and  Authorization^ 
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FIGURE  1  (continued) 
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FIGURE  1  (continued) 
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FIGURE  1  (continued) 
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FIGURE  2:  SI  Initial  Inventory 
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FIGURE  2  (continued) 
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FIGURE  3:  SI  Promotion  Plans  for  Years  1  and  2 
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FIGURE  4  (continued) 
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FIGURE  4  (continued) 
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FIGURE  4  (continued) 
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FIGURE  4  (continued) 
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FIGURE  4  (continued) 
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NET  RESULT  0  0  0  51  -1  1  16*1  -1  3  3|9  -1  51  -28  585 

AUTHORIZED  0  51  175  3}2  55  613 


•"I 

«o 

•4 

if) 

3 

3 

*•* 

O 

in 

m  o 

in 

in 

o 

O 

r* 

r*> 

— 

«n 

m 

O 

in 

n 

n 

m 

r* 

PN. 

in 

o 

— 

— 

3 

'O 

-O 

O 

CM 

«c 

M>  CM 

rv 

rv 

CM 

CM 

M> 

-0 

a 

3 

3 

CM 

M 

n 

m 

3 

3 

3 

f* 

< 

-0 

3- 

«o 

rv 

CM 

o 

O  CO 

mrn 

mm 

<M 

CM 

O 

o 

0 

-• 

mm 

CM 

'O 

m 

in 

*n 

in 

IT 

M3 

•• 

mm 

*m 

mm 

mrn 

—• 

— • 

•>« 

— 

•• 

mm 

mm 

1 

rv 

— 

X 

1 

m 

in  o- 

3* 

in 

1 

<n 

<n 

M) 

y 

m 

• 

CM 

CM 

0 

CM 

0 

0 

0 

CM 

FV 

m 

in 

in 

a 

y 

in 

in 

<o 

3 

CM 

0 

a 

n 

o 

4M» 

i 

mm 

—  CM 

n 

K 

«— » 

CM 

«n 

i 

«• 

CM 

• 

3 

3 

3 

3 

*n 

<n 

3 

<o 

cn  m 

3 

3 

MI 

_ 

— 

— 

_• 

0 

0 

m m 

CM 

CM 

CM 

CM 

«A 

in 

CM 

M 

a« 

CM 

CM 

»n 

r\ 

ro  n 

n 

n 

«n 

M> 

m 

in 

in 

in 

in 

•4 

— • 

— 

— • 

mm 

mrn 

1 

0 

0 

0 

T 

y 

i 

m 

m  O 

-a 

cn 

1 

o 

o 

a 

r*. 

n 

f 

O 

o 

o 

n 

n 

mm 

mm 

• 

» 

i 

_* 

3 

3 

m 

K 

rv 

m 

mrn 

—  m 

o 

a 

m 

y 

in 

in 

0 

Cn. 

y 

•« 

— 

0 

0 

0 

M 

2 

CM 

CM 

CM 

y 

a- 

a- 

CM 

o 

o  3 

<o 

m 

CM 

y 

y 

n 

M3 

< 

r«. 

rv 

M3 

-0 

m 

fs 

fv 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

a- 

3- 

T-  O 

3“ 

y 

y 

y 

y 

y 

y 

y 

y 

y 

mm 

—• 

«*• 

M 

mm 

i 

i 

i 

t 

CM 

CM 

y 

CM 

• 

3* 

3*  'O 

in 

in 

• 

3* 

3* 

3 

l 

Q  O 

n 

o 

fv 

— 

—«• 

CM 

CM 

CM 

«n 

} 

CM 

esc 

CM 

l 

i 

— * 

mm 

CM 

i 

i 

i 

i 

O 

CM 

CM 

o 

CM 

CM 

M> 

o 

3* 

3*  3 

fv 

rv 

O 

n 

Cl 

y 

-O 

M> 

«• 

o 

CM 

CM 

o 

m> 

O 

O 

CO 

CM 

CM 

M> 

o 

0- 

a-  m 

3“ 

y 

a 

o 

— 

0 

0 

0 

o 

y 

0 

0 

M> 

mm 

y 

m 

n 

CM 

n 

<•> 

* 

3" 

a-  3* 

in 

in 

M> 

m 

y 

y 

C*> 

y 

y 

in 

CM 

Csl 

CM 

m 

n 

{ 

i 

9 

y 

X 

CM 

CM 

y 

• 

-O 

>o  m 

CO 

) 

• 

0 

3> 

CM 

in 

9 

3 

3 

o 

mm 

0 

Ml 

M> 

CM 

y 

y 

o 

o  n 

0 

in 

ao 

0 

<M 

O 

mm 

! 

in 

m 

CM 

in 

CM 

1 

mm 

mrn 

i 

•• 

• 

i 

• 

1 

i 

> 

i 

M) 

mi 

y 

fv 

rv 

n* 

3 

r+> 

rv  3* 

0“ 

3 

3* 

y 

0 

a 

•O 

y 

y 

y 

CM  3 

3 

0 

CM 

CM 

CM 

r* 

*o 

*o 

CM 

fv 

rv 

fv 

m 

n 

«n  3- 

in 

in 

in 

co 

in 

in 

m 

0 

0 

0 

3 

IV 

fv 

CM 

3 

3 

3 

mrn 

mm 

«■» 

«■» 

«* 

— 

mm 

mm 

! 

, 

| 

1 

— 

CM 

«•> 

o 

• 

CM 

CM  CO 

o 

o 

• 

-0 

CM 

0 

a 

B 

n 

n 

y 

O 

mm 

y 

in 

CM 

CM  CO 

fM 

CM 

O 

CM 

mrn 

in 

M3 

— 

«• 

— 

T3 

o 

0 

0 

3 

o 

o  o 

o 

O 

O  O 

o 

o 

o 

o 

O 

O 

0 

o 

o 

o 

O 

o 

o 

y 

O 

O 

O 

(U 

in 

mrn 

CM 

M> 

3 

• 

mrn 

J 

9 

c 

• 

1 

+-> 

i 

3 

• 

O 

O  C*» 

«•> 

o 

• 

o 

o  o 

o 

o 

t 

a 

O 

0 

0 

a 

f 

o 

o 

y 

y 

o 

O 

in 

in 

mm 

— • 

CM 

CM 

M3 

M3 

u 

mrn 

mm 

mm 

«« 

1 

o 

►- 

h- 

o 

►— 

H* 

3 

l- 

9- 

a 

3 

2 

-J 

Li 

3 

2 

-J 

Li 

3 

2 

-J 

LI 

3 

2 

-J 

Li 

w 

<0  <3 

-«■ 

O 

•■» 

3 

N 

IV  K3 

—  o 

3 

CM 

CO  o 

«*» 

O 

3 

CM 

3 

v9 

— » 

O 

•• 

3 

fM 

*n  2 

in 

CL 

in 

M 

•*  2 

in 

a. 

in 

mm 

ci  2 

in 

CL 

m 

M 

m 

2 

m 

0. 

m 

M 

*■* 

CL 

X 

to 

t0 

Li 

2 

•— 

a. 

X  O 

o 

Li 

2 

■— 

2 

X 

10 

10 

Li 

2 

M 

0. 

X 

10 

10 

Li 

2 

-J  or 

W 

w 

Q- 

o_ 

tr 

O 

-J  2 

w 

Ul  2 

0. 

2 

o 

-J  2 

Li 

Li 

0. 

2 

2 

O 

3  2 

Li 

Li 

2 

CL 

2 

O 

-i  w 

if) 

3 

3 

X 

-J  Li 

in 

—  3 

3 

X 

-1  Li 

m 

■«— 

3 

3 

I 

Li 

m 

3 

3 

Z 

o 

—  H 

►- 

►- 

•—  ►- 

»- 

f- 

—  ►- 

»- 

mm 

►- 

W 

f- 

1— 1 

2 

1 

• 

♦ 

w 

3 

X  2 

» 

» 

♦ 

Li 

3 

>£  2 

• 

• 

♦ 

Li 

3 

X  2 

9 

• 

♦ 

Ll 

3 

U, 

U1  Ul 

2 

4 

m  Li 

z 

< 

in  ui 

2 

in  uj 

2 

•< 

108 


*o  *n  i fl  m  sr  a  r  -o 

IT  —  —  ®  «0  I  *0  l/l 

r**  in  m  —  *c  i  *0  a* 

—  —  —  —  —  i  —  — 

a 

»  —  —  CM  —  I  N 

x  x  r-i  ®  t  ®* 

N  (N  n  T  I  I 
I 
I 

N  o*  o>  ^  N  a  r*»  CM 

n  nn  «m»i  l  o  r\ 
a 
a 

t 

a  o  «  i  in 

a 
a 
a 
« 

x  —  —  «n  o  a  o  x 

:r  —  —  o  *o  t  *o  x 

in  m  in  in  in  i  m  m 

a 

a 

•  m  n  a  k  a  *o 

m  m  v  — 

a 
a 
• 

i  cn  *o 

<  »  a*  nir  i  in  *o 

^  nn  n  ®  a  ®  o* 

a 

a 

•  r  r  n  ®  «  n 

n  rs  in  -  •  — 

t  • 

a 


c*>  *  *  *  r* 

—  #n  o  x  r«». 

*o  m  in  x  m 


x 

M 


nn  in  r  i  t  t 
«  ®  *0  —  •  —  — 
—  MINN 
I 

a 


-0 

V 

3 


o 

u 


td 

OZ 

Z> 


a  n 
a  N 
»  m 


a  x  x  o  «  a  *o 

fN.  o*  v  cn 

—  i  a 

a 


—  —  —  —  x  i  x  — 

i 

a 

a 

t  O  O  O  r>  I  <*1 

a 

a 

» 

a 

*o  x  x  —  o  a  o  ® 

cm  —  —  —  «n  t  n  n 

CM  CM  CM  CM  CM  I  <M  CM 

I 

I 

•  m  m  n  o  i  x 

a 

a 

t 


NN  K  ®  « 
N«0«0  TN 
<n  CM  CM  CM  CM 


t  ®  cm 

I  N  CM 

a  cm  n 

ft 

t 


•  —  —  ®  O*  I  O 

on  -  t  i 

a 

a 

oooo>o  a  oo 

x  a 

—  a 

t  a 

a 

9  o  o  *  *  a  o 
x  x  a 

a 

a-  i  >-  o 

O  2  I  -I  Li 

Q  V5  —0—1  □  N 

rzviL  am  — 

—  CL  X  15  15  I  LJ  £T 

jk  w  u  o.  a.  i  cr  o 

ju  in  -  3  d  i  x 

—  ►"  I  L  L 

X  Z  I  I  ♦  I  W  3 
in  1*1  a  z  < 


a  m  m  *  o  a  x 
in  m  -  n  »  t 
a  9 
a 
a 

t  n  r*  in  a  in  x 
m  x  x  —  in  a  m  in 

a 

a 

a 

i  n  n  a  ®  i  — 
n  n  i 
a 
a 
a 

o  o  o  «  o  a  oo 

n  a 

i  a 

a 
a 

•  o  o  «  ®  I  o 
n  n  i 

a 
a 

a-  a  a-  Q 

0  2  1  J  LJ 

—  15  —0—1  D  N 

x  z  in  a.  i  in  — 

—  a.  x  is  is  i  Li  cr 

ja  Li  lj  a.  a.  t  a:  o 

jyin-33  i  x 

—  a-  •  a-  a- 

X  Z  •  •  ♦  I  Li  O 

in  lj  i  z  < 


41)0  0  0*0 
x  m  m  *n  * 
rs.  *o  *o  m  -o 


i  in  in  cm  ® 
*  *  —  in 


in  n  nn  n 

CM  <M  CM  CM  (M 


»  CM  CM  o  X 


r*»  in  in  —  *o 

•n  CM  CM  CM  X 
CM  CM  CM  CM  CM 


a  cm  cm  x  in 
—  —  CM 


Kin  in  on 
—  x  x  cm  m 
t  n  n  n  n 


a  cm  cm  m  ^ 
r*>  r*.  cm  cn 


-ONNO-O 
"O  in  in  cm  o 


•  *  *  a*  *o 
*n  x 


0  0  0*00 
x 
t 


•  000*0 
X  X 


D  Z 

CM  15  —  O  — 

rzina. 

—  Q.  X  15  15 

jo:  lj  Li  a.  o. 
j  Li  in  —  o  o 


O  M 

m  — 

LflC 

rr  o 
X 


X  Z  •  •  ft  I  y3 

in  la  t  2  < 


*o  m 

*  x 
•c  a* 


n*  «n 

CM  cm 


*o  r*» 
x  m 

CM  CM 


x  o  o  *  o  »  ox 
in  *o  *o  cm  o  •  a  in 

—  N  fs.  CM  O  I  O  — 

m  cm  cm  cm  n  i  cn*n 

a 

a  x  x  —  —  a  x 

*  o*  n  r*.  am 

cn  cn  m  cv  i  — 

<  a 

i 


CD  o  O  O  O 
CM  —  —  —  f*1 


O  ® 
CO  CM 


a*  a** 
in  — 
n  x 


*o  *o 
*o  o 


OO 


t  ®  ®  Q  o  I  CM 

—  —  cm  a 

a 

i 

a 

Oxxxx  txo 
n  n  n  -  O'  i  o  cm 

rn  PM  CM  CM  CM  I  CM  »** 

—  —  ——  —  a  —  — 

i 

ft  -0-0  0  0  •  *o 
m  <D  CM  CD  a  CM 

I  • 
a 


—  o***o  a  o  — 

•*o  — —  n  n  i  o  *o 

rn  —  —  o  cm  i  cm  cn 

—  —  —  —  —  a  —  — 

a 

a  cm  cm  o  —  a  — 
xx®*  i  n 

CM  CM  —  ft  — 

i  a 
a 

in  nn*o  -o  •  *o  in 

x  *  o*  a  x  t  XX 

<n  cm  cm  —  <1  i  n  n 

a 

a 

a  ®  «  —  o  a  — 
x  x  *  x  a 

—  CM  i 

a 

a 


o  o  o  o  o  a 
x  a 

CM  I 

a  a 

a 


o  o 


ft  o  o  o 


3  Z 

no  —  O  — 
x  z  in  cl 

—  (L  X  15  15 

-J  CC  Li  Li  0.  O. 

JUi  in  -  3  3 


x  z 
in  lj 


ft  ♦  I  Li 


109 


AUTHORIZED 


X 

O  O 

x  — 

«* 

X 

9  — 

— •  VI  <M  f  CM  *0 

0  0  0  n  r 

X  -0 

9  9 

9 

9  9 

9 

9 

X 

*n  »*i 

CM  tn 

tn 

X 

X  05 

«  <n  1  0  r 

M3  -*  —  *0  -• 

—  9 

—  IM 

CM 

CM  — 

■**• 

— 

_• 

«• 

M 

tA  x 

T  0  0  1  V)  VI 

VI  —  —  X  X 

x  in 

9  X 

X 

cm  tn 

VI 

9 

1 

tn  m  tn  cm  m 

tn  tn 

— •  mm 

•• 

mm  mm 

— • 

•• 

• 

1 

X  x 

0  s 

rt 

1  in 

VI  9  K  1  X 

«  O  O  X  In 

CM 

ft  9 

9 

CM  CM 

9 

«w  •« 

«« 

*0 

9  O  VI  1  — 

lA  lA  X  X 

m 

9 

9 

O  X 

X 

1 

mm  mm  1  1 

X  X  9  X 

— 

mm 

<M  CM 

• 

1 

• 

1 

VI 

v>  vi 

vi  9 

VI 

—  CO 

CO  CD  —  t  —  — 

IN  CM  IN  CM  tn 

c*>  CM 

O  — 

— 

mm  m 

O 

m  IM 

cm  cm  tn  1  tn  n 

X  CM  CM  CM  X 

X  X 

9 

9 

9  X 

X 

mm 

R 

mm  mm 

CM  — 

mrn 

mm  mrn 

— ■ 

CM 

I 

« 

• 

0 

0 

a  — 

1  <*> 

#n  0  <*>  •  0 

1  O  O  O  — 

mrn 

1  X 

X 

O  CM 

IN 

1 

CM  CM  CM 

CM 

CM 

mm 

mrn 

1 

1 

1 

« 

C-> 

pn  r* 

-0  X 

X 

0 

X  0 

9  lA  9  t  CO  X 

■«  r  t  -n  in 

in  -0 

pn  vi 

tn 

•n  cm 

CM 

IN 

X 

9  co 

9  CO 

CO 

X 

—  O 

O  O  —  9  — 

pm  tn  tn  —  0 

O  CM 

IN  CM 

CM 

—  X 

X 

IN 

CM  <M 

CM  CM  <M  I  CM  CM 

x  tn  tn  *n  x 

X  X 

PN  |N 

rv 

r*.  pn 

IN 

IN 

1 

mm  mm 

1 

1 

5 

• 

9  <0 

—  tn 

X 

f  — 

-•  n  r->  1  — 

1  CM  CM  —  CM 

mm 

1  CM 

CM 

CM  X 

VI 

• 

mm 

_»  mm  f  1 

X  X  CM  X 

CM 

in 

tn 

—  CM 

n 

1 

1 

• 

• 

1 

I 

f 

j 

X 

<0  -0 

<1  X 

X 

X 

n  n 

rn  0  x  1  0  n 

<8000-0 

9  9 

x  — 

— 

CM  O 

tn 

X 

X 

«n  <n 

<n  *•> 

n 

X 

CM  0 

BN  O  1  ON 

mi  x  x  x  «n 

tn  9 

X  — 

mm 

9  tn 

vi 

X 

CM  -• 

—  —  <M  1  CM  (M 

in  CM  CM  —  x 

x  in 

X  X 

X 

*n  x 

X 

X 

j 

I 

mrn 

! 

• 

i 

• 

0  CO 

n  — 

0 

*  0 

O  f*l  X  1  X 

I  CO  V)  CM  0 

CM 

1  9 

9 

x  — ' 

9 

«-• 

X 

t  -  n  1  - 

r*  fv  x  tn 

tn 

9 

9 

CM  PN 

X 

l 

1  1 

CM  CM  CM 

mm 

ft 

• 

t 

i 

1 

j 

1 

w 

N  M 

— •  CM 

N 

rsi 

O  CM 

in  tn  x  •  x  «n 

O  O  O  CM  O 

0  0 

O  — 

mm 

O  O 

O 

0 

rv  9 

-CNN  1  N  N 

m  x.  x.  tn  tn 

tn  m 

m  — 

— 

x  tn 

m 

tn 

1 

TAO-T 

X  X 

— • 

mm 

1 

• 

a  0 

O 

1  « 

^  X  ^  |  mm 

1  O  O  CO  CO 

O 

»  X 

X 

—  O 

0 

mm 

-n  in  1 

9  9  <*)  X 

— • 

N  X 

f 

CM  CM 

t 

1 

S. 

! 

"0 

0 

0 

0 

—  O 

O 

O 

0 

0 

a  —  a  •  00 

0  0  0  9  0 

O  O 

0 

0 

0 

O  O 

0 

0 

o 

S 

VI  1 

X 

X 

3 

R  • 

CM 

• 

• 

• 

1 

w 

I 

i 

c 

ft 

O  O 

— *  — 

O 

*  O 

O  —  —  1  O 

•  O  O  00  9 

a  1 

l  0 

0 

0  0 

a 

0 

VI  VI  1 

X  X 

X  X 

o 

C 

»  f* 

t 

i 

1 

H* 

*— 

a 

N-  1  h-  0 

1- 

1-  a 

L- 

Q 

3  Z 

-1 

W 

Z)  Z  1  J  Li 

3  Z 

mi  Li 

3  2 

mi 

Li 

x  VJ 

mm 

O  — 

3 

PM 

— •  O  —  •  3  IN 

-O  13  —  O  — 

3  Nl 

IN  O 

«• 

O 

3 

PM 

W 

X  z 

in  a. 

in 

M 

9 

Z  VI 

a.  1  w  - 

X  z  VI  <L 

VI  — i 

x  z  in 

X 

VI 

mm 

rS 

mm 

CL  X 

V5  O 

w 

a: 

—  a. 

x  v7  0  1  Li  tr 

—  0-  X  O  V5 

lj  cr 

—  a. 

X 

V9  O 

L 

oc 

Li  Li 

CL  0- 

az 

0 

-JOE  Li 

u  x  l  1  a:  0 

j  x  LJ  Li  CL  CL 

x  0 

jk  u 

Li 

CL  CL 

a 

0 

-J  w 

in  — 

3  3 

2 

-J  LJ  VI 

—  3  3  l  X 

mJ  LJ  VI  —  3  3 

X 

j  lj  in 

3  3 

X 

c 

•■•  ^ 

>- 

*- 

— •  ►- 

?  N-  H- 

L 

»-  *- 

—  P- 

►- 

►— 

•-H 

*  2 

• 

•  ♦ 

lj 

3 

X  z  1 

•  ♦  1  Li  3 

kZ  1  1  ♦ 

Li  3 

*  2  » 

1  ♦ 

LJ 

3 

VI  Li 

2 

•< 

VI  Li 

•  Z  4 

VI  Li 

2  *< 

VI  Li 

2 

< 

110 
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FIGURE  4  (continued) 
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FIGURE  '1  (continued) 
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FIGURE  4  (continued) 
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year  2:  aggregate  results 
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FIGURE  4  (continued) 


4 

mrn  mm 

rv 

r* 

4 

<9 

CM 

CM  — 

M  1 

4 

N 

N 

•M 

mm 

CM 

r* 

ft*. 

r* 

cn 

cn 

4 

X 

X 

X  X 

— 

— 

r* 

X 

X 

x  cn 

X  • 

X 

X 

CM 

Ml 

mm 

X 

mm 

mm 

cn 

0 

in 

r* 

X 

n  «*i 

*n 

X 

x 

T 

mm 

mrn 

mrn 

mm 

mrn 

ft 

in  in 

X 

o 

x 

• 

X 

x  — 

m  » 

o 

ft 

Ml 

Ml 

X 

in 

o 

ft 

a 

0 

r-. 

cn 

in  m 

O 

CM 

mm 

mm  1 

MM 

mm 

CM 

mm 

— • 

CM 

— ■ 

t 

ft 

»n 

3" 

3* 

mm 

O 

a 

0 

0 

O  ft 

o 

O 

mm 

CM 

CM 

o 

0 

0 

0 

0 

CM  CM 

CM 

CM 

CM 

CM 

• 

CM  CM 

O  <n 

_ 

ft 

0 

0 

0 

o  t 

o 

ft 

o  a  o 

ft 

o 

0 

0 

o 

‘ 

X 

0  0 

lA  CO 

CO 

O 

4 

4 

Ml  4 

CO  ft 

CD 

Ml 

in 

CM 

CM 

mrn 

m 

m 

in 

''  0 

fs. 

fM 

o 

X 

a)  od 

CO 

x 

X 

o 

— 

*m»  mm 

mm  f 

— 

mm 

in 

in 

in 

m 

in 

in 

in 

CM 

CM 

CM 

CM 

m 

—• 

—  mrn 

mm 

mm 

CM 

| 

• 

~-m 

*n  n 

mm 

• 

O 

0 

0 

CM  ft 

CM 

• 

cn 

cn 

— 

X 

o 

ft 

— 

o  cn 

mm  mrn 

• 

1 

1 

f 

1 

a  o  r*s 

X 

x 

X 

— 

•m  O 

X  1 

X 

in 

CM 

o 

Q  -0 

X 

X 

cn 

4  o  o 

im  m 

co 

in  in 

cn 

Ml 

4 

-• 

CM  CM 

CM  — 

CM  t 

CM 

CM 

mi  m  in 

X 

m 

in 

N 

«n 

«n 

cn 

CM 

cn 

— • 

w*  — • 

-• 

•*» 

— »• 

CM 

1 

i 

\ 

1 

■ 

j 

• 

^  K 

cn 

CM 

9 

ft 

m 

cn  cm 

in  • 

o 

i 

CM 

CM 

X 

0 

CO 

• 

4 

4 

cn 

0 

n  n 

cn 

«■« 

mrn 

• 

• 

i 

I 

! 

1 

1 

rs 

CM  CM 

o  <4 

4 

0 

Ml 

m 

m  a 

X  ft 

X 

4 

X 

CO 

m 

O  Ml 

4 

X 

X 

0 

0 

o 

Ml 

n 

<n  n 

CM 

CM 

r» 

i 

i 

? 

' 

« 

in  wn 

CM 

Ml 

ft 

m 

X  ft 

CM 

ft 

mm 

® 

4 

cn 

ft 

® 

<4 

m 

CM 

•* 

ft 

l 

ft 

1 

! 

I 

j 

o 

0 

0 

4 

O 

O  O 

0 

0 

o  X 

o  t 

O 

o 

o 

o 

o 

«o 

o 

o 

o 

o 

o 

O 

Ml 

O 

CM 

i 

ft 

, 

1 

• 

1 

• 

• 

0 

0 

4 

4 

o 

1 

o 

o  x 

X  ft 

o 

ft 

o 

o 

4 

Ml 

o 

ft 

o 

9 

0 

•4 

CM 

CM 

4- 

L- 

o 

►- 

o 

►- 

ft- 

o 

ft- 

3 

Z 

ml 

Ul 

3 

Z  1 

ml 

Ui 

3 

z 

ml 

Ui 

3 

Z 

O  s3 

-** 

O 

3 

CM 

^  O 

—  O 

— •  1 

3 

rsj 

CO  O 

O 

M 

3 

CM 

X  19 

O 

•_« 

—  Z 

cn  a. 

in 

•• 

••  Z 

in 

a. 

in 

mm 

—  z 

in 

a. 

cn 

mm 

—  Z 

in 

a. 

mm 

a.  x 

IS 

o 

Ul 

cc 

— • 

CL 

X  19 

O  ft 

UJ 

cr 

•— 

CL 

X 

19 

19 

Ui 

(z 

rnm 

0- 

X 

19 

O 

JK 

Ui  w 

CL 

a. 

tr 

o 

mi  a 

w 

UJ  CL 

CL  ft 

cr 

o 

-J  oc 

Ui 

Ui 

a. 

CL 

oc 

o 

ml  tZ 

Ui 

U! 

CL 

CL 

-J  UJ 

in  — 

3 

3 

z 

ml  Ul 

in 

—  3 

3  ft 

z 

ml  Ul 

m 

mm 

3 

3 

z 

mi  Ul 

in 

mm 

3 

3 

—  ft- 

ft- 

►- 

mm  *- 

►* 

►- 

U* 

ft- 

V* 

—  ft- 

X  2 

• 

• 

4 

ui 

3 

X  z 

• 

f 

4  ft 

UJ 

3 

X  z 

• 

ft 

♦ 

Ui 

3 

X  Z 

• 

ft 

4 

Ifl  Ui 

z 

4 

in  ui 

z 

< 

in  ui 

z 

4 

in  ui 

N 


o 


O  r*» 


lO  O 
n  t* 


o  o 


o 


127 


Nf  T  RESULT 
AUTHORIZED 


Fii'rURE  l  (continued) 


-O  N  N  N  N  |  r*  flO 

C  CO  CO  4  CD  I  a  N 

TS4  —  —  —  —  i  —  oft 

I 

• 

i  ?  y  o*n  i  0“ 

N  N  N  N  I  — 

I  I 

• 

I 

t/)  u!  t/iin  n  i  n  y 

i 

• 

» 

i 

I  O  O  O  Oft  I  Oft 
9 
I 
I 
• 

a  7  T  N  O  I  o>  LO 

8  0  Q  (D  A  9  ®  00 

!  i 

I  T  r  N  N  I  — 

» 

ft 

I  • 

4  O*  rv  a  *o  «  4  C4 

0  0  0  8  8  I  con 

-  i  :  - 

I  :  ft  i 

•  »•  9»'r*  4  ft  o 

—  —  ft  Oft 

!  i  •• 

;  9 

n  4  <0  ifl  I  in  o* 

i  ft 

!  I 

ft 
ft 

•  •  -^4  tn  i  oft 

ft  • 
ft 

!  i 

i  •  , 

O  O  O  IS)  O  ft  o  o 

ft  ft 

I 
1 
ft 

ft  o  o  uft  m  »  o 

• 

!  » 


Z>  2  I  -J  LJ 

—  O—l  O  Oft 

in  a.  #<n  — 

CL  X  U9  V9  I  Uj  <2 

u  w  o.  a.  ft  o:  o 

m  d  i  x 


—  n  n  rsi  m 

O  —  —  f*.  4 

in  in  m  *•>  m 


ft  a>  co  —  n 

o*  r*.  »■  9- 


N  N  N  N  N 


•  y  t  o« 


0  O  0  <A 
8  N  N  N  O* 


•  o  o  n  — 
—  —  cm 


044010 
OTTNft- 
n  CM  f4  CM  o* 


I  T  T  -•  0 

m  in  cm  <4 


in  ui  in  o  fM 

0  4  4  in 


ft  o  o  m  oft 
-  —  4  m 


O  O  O  Oft  o 

in 


ft  O  O  Oft  Oft 

in  m 


—  13  —  o  — 

oft  2  in  a. 

—  a.  x  o  o 

jk  y  y  a.  a. 

j  ui  in  —  o  o 

—  t- 

X  2  ft  ft  4 
in  uft 


n  n  n  o  m  4 
4  o*  to  o*  »n  \n 
n  —  —  cm  oft 


I  4  O 

i  m  co 

•  Oft  3" 

I 


4  4  r*  4 


c  —  —  n  4>  — 
o  o  o  in 


8  0  0  0  0  0 
IflrTT  « 0  4 


I  o  « 
»  o  m 

i 

i 

i 


•  000-0 


i/i  in  in  r  tn  in 

04  «  ®  rs.  —  — 

o  in  in  in  4  4 


ft  o  o  —  —  o 


O  O  O  9*  O*  « 
o  8  a  n  -  - 
in  3-  3-  y  m  in 


i  8  n 

i  —  <i 

I  4)  4 

I 

ft 


I  ®  CO 

•  —  a 

»  AN 

I 

ft 


ft  0  0-  0- 
—  —  3-  o» 


O00Onn 
O  N  N  4  4 


a  04  oft  ®  *n  o 

-—04 


»  m  o 

•  40 

ft 

ft 

I  - 


a  o  o  n  o  o 

4 


ft  oonno 
-4  <4 


i  a  o 


3  2 

Oft  13  —0—2 

cm  z  in  a.  — 

-O.XU13 
JC  U  Ui  L  ft.  H 

jym-o  3h 
—  h 

X  Z  ft  ft  ♦  4 
vi  ui 


ft  H  O 
i  *i  UJ 
I  3  Oft 

i  in  — 

•  UJ  oc 
ft  IK  O 

•  X 
I  ft-  ft— 

i  yo 

i  z  < 


♦  —  —  n  t  — 


o  o  o  o  o  o 


t  a  o  o  o  o 


o  o  o  o  o  o 


•  a  O  o  —  — 


N  4  4  in  4  4 


t  —  —  —  —  o 


—  —  —  o  —  — 


ft  o  o  —  —  o 


0  0  0  —  00 

ft 


ft  o  o  —  —  o 


3  Z  »- 

vj>  —0  —  0 

oft  z  m  a.  o 

—  a.  x  o  v? 

JEUULO.H 
JUI/1  -  3  3  x 

—  ft- 

X  Z  I  ft  ♦  ft 
in  uj 


net  result 

AUTHOR  I  ZED 


SKILL  21 
ENTERING 
-  SEPS 


<n  -©  o  too 

—  —  —  •  -  N 


—  cm  «n  i  o 


o  o  o  o  o 


•  o  o  o  o  •  o 
• 
ft 

c 

ft 

—  —  —  ——  ft  —  — 


ft  O  O  O  O  ft  o 

I 

ft 

I 

ft 

^<«'0'0fvftrva> 

ft 

ft 

ft 

ft 

ft  —  —  o  —  •  o 

ft 

ft 

ft 

ft 


I  O  O  —  —  I  o 
ft 
I 
ft 
ft 

0  0  0  —  0 

ft  I 

I 
ft 
ft 

ft  o  o  —  —  •  o 

ft 

ft 

I 

►-  i  *-  a 

D  Z  I  J  U 

—  0  —  1  3 

CL  I  1/1  — 

X  o  o  •  u  s 

lj  cl  a.  i  cr  a 

-  3  3  •  I 

ft  ♦  ft  ui  O 

I  2  < 


o  o  a>  i  «>  o 


I  n  T  N  I  - 
ft  I 


a  o  o  o  i  o  o 

ft 

I 

ft 

t 

I  o  p  O  ft  o 

ft 

ft 

I 

ft 

CM  CM  CM  CM  ft  CM  CM 

ft 

I 

ft 

ft  o  o  o  «  o 

ft 

I 

I 

I 

i/i  in  n  lii  •  in  m 

ft 

i 

• 

ft; 

■  O  CM  CM  to 

I 

• 

ft 

ft 

CM  O  —  —  I  —  CM 
ft 
ft 


ft  CM  —  O  ft  — 
I  » 
I 
f 
I 


ft  —  —  O  ft  O 

f 
I 
I 

y-  i  #-  a 

3  2*-  I  -J  Li 

m  O  O  —  3  I  3  CM 

CM  2  0  11/1- 

-15  O  I  U i  OH 

_jce  cl  a.  ft-  i  cr  o 

_j  lj  3  3  x  i  x 
—  L  »  >-  »— 

ttZft-tftlujO 

y  l  z  M 


r  in  in  1/1  (B  I  CD  o 

m  in  in  o  o  i  oo 

f*  m  c*  •  ® 

» 
t 

I  O  O  O  **>  I  M) 

o  o  m  o  i  o 

—  CM  ft  ft 

I 
I 

n  ci  m  n  cl  i  co  in 

CM  CM  PM  CM  CM  I  CM  CM 

I 

ft 

I 

•  y  x  o  m  ft  — 

i 

i 

i 

» 

«n  -o  —  i  o  o 

i  o  o 

CM  CM  CM  CM  CM  ft  PM  CM 

I 

I 

»  n  n  in  ui  i  n 

—  —  <M  I 

ft 

ft 

ft 

rs.009-—  ft  —  — 

ui  ®  o  mi  n  ft  «n  — 

n  CM  CM  CM  m  I  P»»x 

I 

•  ®  ffl  1/1  I  ■*© 

■ft  -C  N  Ml  ft  CM 

ft  ft 

I 

I 

n  n  n  O  o  i  n  r* 

n  -ft  -o  in  ft  in  o. 

ft 

ft 

i 

ft  O  O  rs,  m  ft  r 

—  —  «o  in  t  cm 

t  i 
« 

» 


O  c*.  r*  —  ®  Mft 
N  N  K  O  N  85 
ominor^r*- 
CM  CM  CM  CM  CM  CM 


ft  (M  (M  ft  N  CD 

O  O  PV  f*. 

T  T  Ifl  S 


«  n  n  ci  NPi 
O  CO  CO  cs  o  o 


•  in  moo  — 


t-  o  o  o  =r  in 
o  CM  CM  —  —  — 
—  O  O  O  —  — 


•  m  in  o  — 

N  N  -  O 


a>  cn  n  o  — 
o  --o  ft  ft 

T  CM  «M  -  P)  PI 


o  o  <•»  <•*  I  o 

m  m  ft 

i 
f 

►-  •  »-  a 

3  2  1  3  Li 

—  0—1  3  CM 

in  cl  •  m  — 

CL  X  13  13  t  U  (C 

Ui  y  Ql  d  i  cr  o 

m  —  3  3  i  i 

i  f-  ►- 

•  ft  4  ft  WJ  3 

•  2  X 


I  in  in  7  CM  ft 

S  K  O  1/1 

CM  CM  —  CM 


O  CM  CM  O  —  — 

®  m  m  o  o 

CM  CM  CM  CM  CM 


ft  fs.  pv  CM  —  O 
PJ  PI  Ifl  O 
CM  CM 


0  0  0  —  00 
o 

CM 

ft 


•  o  o  —  —  a 
o  o 

CM  CM 


3  2 

O  —0—2 

cm  2  in  a.  — 

—  cl  x  o  o 

jk  u  y  a.  cl  h 

3  LJ  in  —  3  3  ft— 

mm  K 

U  2  ft  ft  ♦  ♦ 
m  lj 


12? 


AUTHOR  I  ZED 


*  o  o  O'  o* 

N  — 

CM 

O'  O'  -O  «  O' 

O'  O' 

N  N  N  N  N 

1  (M  « 

Q  N  N  -  CO 

®  *~i 

ct 

<n  m  o  in  in 

(T  <M 

O  it  It  -  N 

1  O'  X 

n  N  N  CM  N 

cm  cn 

CM 

o*  >  n  o  o 

O  X 

4  ui  in  r  ui 

i  m  4 

CM 

—  —  —  CM  CM 

CM  CM 

t 

1 

|  O'  O'  —  CD 

CM 

t 

n  n  n  <s  - 

m 

i  in  m  in  in 

k  at 

n  n  in  4 

CM 

O'  o  in 

»*% 

o*  ps.  — .  i/i 

1  rt 

1 

CM  CM  Ct  X 

mm  mm 

•  | 

• 

1 

1 

c*  O  O  O  Of 

CM  »-» 

o 

444**« 

—  r*. 

X  X  X  X  «o 

1  at  o 

CM  N  N  (N  CM 

CM  CM 

*0 

<*>  ci  si  in  ^ 

at  -o 

1 

1 

1 

1  fl«ON 

9 

x  x  o  m  o 

O' 

1  O  O  O  X 

1 

•  X 

1 

CM  CM  -• 

» 

» 

9 

| 

T  «4  <  T  3* 

X  CM 

-O 

-O  —  —  — 

—  O' 

O  4  4  N  It 

1 

1  it  4* 

CM  -  -  -  CM 

CM  CM 

O* 

n  <t  n  o  ^ 

O  O' 

ui  n  it  n  in 

i  at  x 

00 

CD  CO  CD  C0  <9 

®  at 

CM  CM  CM  CM  CM 

1  CM  CM 

1 

»  <0  <D  N«  O 

o 

• 

o  o  m  o  o 

in 

•  XXX  — 

1 

•  <n 

-0  4  -»N 

• 

—  -u  CM 

1 

• 

1 

NIMCMNT 

X  CM 

m 

CD  CO  O  N  CD 

i 

C0  CM 

•O  CM  CM  —  — 

V 

f  —  X 

i  -  -  a  is 

CM  <4 

o 

—  —  x  O'  O' 

O'  O' 

O'  X  X  CM  N 

I  O'  X 

—  — 

o 

oa  no  a 

at  — 

CM  CM  CM  CM  CM 

1  N  It 

; 

i 

• 

i  in  m  o  is 

#n 

• 

N  O  O  •• 

o* 

•  X  X  —  o 

i  at 

NM  -  CM 

— 

<S  CD  N  X 

a 

at  in  cm  wo 

1  CM 

• 

«—  — •  — « 

■M 

|  | 

f 

f 

• 

in  CM  N  O  N 

O'  X 

o*  O'  O  O'  O' 

O'  — 

ps.  o  o  o  o 

1  O  CD 

N  fS  (S  — 

—  CM 

o* 

XX  —  — 

—  N 

in  in  in  x 

i  x  at 
• 

9 

1  nmisN 

CO 

l 

CM  CM  X*  O'  O 

CM 

1  NN  O  O 

f  * 

•  O' 

CM  -• 

« 

CM  CM  X  — 

in 

in  x 

•  — 

-- 

i 

1  • 

• 

' - v 

o  o  a  o 

O  O 

o 

0 

0 

9 

0 

0 

o  o 

o  o  o  a  o 

«  o  o 

— 

m* 

9 

i  — 

.  i 

— 

» 

• 

.  _ 

z 

i  o  a  n  n 

l 

o 

9 

O  O  O'  O'  o 

o 

•  o  oo  o 

1  o 

— 

^  -u 

X  x 

• 

's— ' 

H* 

»-  Q 

1  N- 

t~  a 

f  h-  Q 

3  2 

_J  LJ 

3  Z 

-J  Ui 

3  Z 

1  _J  Ui 

CO  15  — •  O 

3  CM 

O'  15 

—  o  —  z 

3  CM 

O  13  —  ©  — 

•  3  Of 

— 

cm  z  in  a. 

ISt  — 

CM  2 

in  i  — 

UI  — 

nzini 

i  in  — 

—  a.  x  o  o 

ui  <r 

«— 

l  X  15  U 

ui  <r 

—  a.  x  ct  is 

1  UK 

— 

_j  ct  y  w  a.  a. 

a:  o 

-j  a: 

ui  uj  a.  a_  ►- 

a:  o 

_j  cr  ui  w  a.  a. 

i  <r  o 

Juin  -  3  3 

X 

— «  Ui 

Ut  —  3  3  1- 

X 

j  y  in  «  3  3 

1  X 

w 

*-  H 

—  u- 

*-  ►- 

—  *- 

“ 

X  Z  1  &  4 

ui  3 

*  Z 

•  •  4  4 

ui  3 

X  Z  •  9  4 

•  Ui  3 

— 

(St  tel 

X  < 

(St  tel 

Z  ^ 

(A  W 

1  Z  < 

CD  N  K  <4  N 


I  <D  CO  -4  <S 


4  Cl  N  N  N 

n  n  ^  n  n 


•  X  x  o  o 


in  a*  3*  x  m 

N  N  N  N  N 


—  —  O  — 


o  *o  4  m  o 


»  n  m  -•  n 


n  n  #n  o  N 


i  o  o  n  m 


O  O  O  CM  o 


I  O  O  N  M 


3  2r 

-•  \D  —  o 

^2  Wfl. 

-lx  oo 
JK  U  y  CL  0. 
jw  tn  -  3  3 
—  ►- 

W  Z  I  14 

(A  tel 


GO 


04  O 

»*)  3* 


X 


ut  at 

cm  <n 


Q 


at  — 
—  M 


cm  n 


i 


o  o 


o 


130 


net  result 

AUTHOR  I  ZED 


Skill  32 

ENTERING  -  0  120  -  tot  -  243  -  3**  -  821 

•  SEPS  0  0  IS  10S  74  328  It  2*)9  5  29  I  1 0  7 1  1 


-a 

o 

3" 

3- 

o. 

«« 

3* 

3- 

04 

O' 

1 

O' 

CM 

cn 

fM 

O' 

«c 

CM 

1 

CM 

rt 

in 

mm 

MM 

-0 

-0 

«M 

O' 

O- 

o* 

3 

-M 

in 

in 

O* 

® 

t 

® 

in 

-o 

3“ 

-m 

• 

«M 

in 

® 

CM 

CM 

04 

m 

o» 

3* 

o» 

fM 

® 

® 

in 

in 

— ■ 

• 

<o 

O' 

m 

3- 

3* 

« 

in 

1 

m 

in 

in 

in 

in 

3 

in 

•MS 

M 

mm 

mm 

MM 

« 

mm 

mm 

1 

• 

• 

O 

3- 

fM 

1 

o* 

fM 

CM 

fM 

1 

CM 

i 

'O 

M 

1 

mm 

i 

3* 

3* 

in 

o 

— • 

CM 

o 

fM 

in 

in 

CO 

— . 

1 

CM 

'O 

•O 

CM 

* 

9 

CM 

■O 

-0 

9 

m 

— 

CM 

o 

1 

CM 

CM 

C9 

m 

1 

• m 

mm 

•M 

« 

9 

1 

• 

I 

1 

• 

o* 

CO 

3- 

3 

cn 

CM 

® 

® 

® 

o* 

1 

fM 

® 

in 

04 

04 

04 

•o 

« 

-O 

3“ 

— 

#•1 

n 

® 

04 

CM 

n 

#•> 

n 

o» 

o. 

fM 

fM 

® 

1 

® 

O' 

CM 

04 

CM 

CM 

CM 

• 

CM 

CM 

m 

3“ 

31 

3 

3 

1 

1 

I 

1 

• 

1 

m 

O 

in 

a 

• 

3 

3“ 

o 

O' 

» 

in 

i 

o* 

r*i 

6 

0 

ft 

I 

® 

® 

o 

m 

mm 

MS 

1 

• 

1 

1 

f 

ft 

S 

1 

• 

o* 

3 

CM 

CM 

3- 

in 

in 

■o 

in 

t 

m 

® 

-o 

CM 

CM 

® 

<n 

• 

oi 

fM 

,  O' 

— 

mm 

-o 

O' 

3 

3* 

o» 

tm 

in 

«•> 

o 

o 

O' 

-o 

I 

-o 

a 

IM 

— 

o 

CM 

1 

CM 

CM 

— 

o 

o 

o* 

o 

04 

CM 

04 

CM 

CM 

«n 

in 

in 

3- 

in 

1 

in 

in 

CM  CM 

CM 

CM 

CM 

9 

CM 

CM 

m 

<n 

CM 

o 

1 

1 

1 

i 

» 

» 

3 

VO 

CO 

O' 

i 

n 

m 

O* 

O' 

t 

fM 

• 

3* 

3" 

3- 

in 

• 

f~l 

ft 

®  ®  in 

04 

»n 

tn 

-c 

• 

CM 

—a 

mm 

mm 

t 

1 

MM 

ft 

ft 

1 

• 

» 

1 

1 

a> 

o 

in 

in 

fM 

CM 

04 

n 

CM 

1 

CM 

mm 

fM 

>o 

'O 

® 

• 

® 

fM 

3* 

*n 

04 

-o 

04 

o 

o 

o 

3“ 

® 

Q  O 

C* 1 

O 

1 

o 

in 

— • 

fM 

O' 

<► 

— 

• 

mm 

m 

-O 

n 

«n 

04 

<n 

3* 

3- 

3* 

CO 

® 

« 

0* 

O' 

• 

O' 

mm 

CM 

-M 

-M 

-M 

CM 

9 

O I 

CM 

mm 

— 

MM 

mm 

— 

t 

mm 

1 

1 

• 

i 

9 

o 

® 

in 

_ 

• 

in 

in 

o- 

• 

in 

I 

mm 

mm 

in 

fM 

• 

«m 

9 

mm 

3 

CM 

o 

® 

® 

-o 

1 

® 

3* 

3" 

in 

1 

n 

n 

mrn 

3 

•• 

mrn 

M 

MM 

« 

i 

• 

1 

• 

1 

1 

1 

• 

1 

i 

» 

m 

o 

n 

n 

O' 

3 

O' 

o* 

o 

in 

1 

in 

in 

m 

O' 

fM 

o  m 

1 

m 

in 

_ 

3 

3 

o 

m 

o 

o 

® 

-m 

O' 

<o 

-o 

<o 

• 

*n 

<K 

in 

in 

3“ 

1 

3* 

in 

3* 

3* 

n 

•m 

mm 

mrn 

«M 

-M 

• 

mm 

mm 

i 

9 

1 

• 

t 

1 

r 

m 

in 

o* 

• 

m 

in 

o* 

in 

1 

9“ 

i 

® 

® 

fM 

in 

1 

o 

» 

fM 

fM 

3 

in 

o 

00 

o 

CM 

CM 

■o 

cn 

■ 

in 

m 

3 

1 

CM 

3 

cn 

> 

MM 

1 

» 

1 

• 

1 

1 

t 

1 

o 

cn 

o 

o 

o 

o 

o 

o 

in 

O 

I 

a 

o 

o 

o 

o 

in 

O 

9 

o 

o 

o 

o 

o 

m 

o 

® 

m 

1 

3- 

1 

n 

i 

mm 

• 

9 

• 

ft 

9 

1 

1 

• 

o 

o» 

9 

O 

« 

o 

o 

in 

m 

• 

O 

• 

o 

Q 

in 

m 

1 

O 

• 

ft 

o 

o 

in 

in 

® 

® 

1 

n 

*~i 

t 

3 

3 

• 

r9 

cn 

1 

M 

mm 

1 

1 

1 

9 

1 

• 

hm 

o 

f- 

9 

f- 

a 

6- 

1 

f™ 

3 

►- 

3 

2T 

1 

ml 

Ui 

3 

z 

C 

-J 

Ui 

3 

z 

t 

ml 

Ui 

3 

z 

o 

•• 

1 

3 

04 

n 

o 

mm 

O 

mm 

1 

3 

M 

3 

19 

O 

•• 

1 

3 

04 

in 

19 

o 

MM 

a. 

1 

in 

—• 

n 

z 

in 

a. 

1 

in 

mm 

oi 

Z 

in 

a. 

1 

m 

mm 

n 

Z 

m 

0- 

X 

VO 

O 

1 

u 

IT 

a. 

X 

19 

o 

9 

Ui 

oc. 

•— 

a. 

X 

O 

V9 

ft 

UJ 

oc 

MM 

a. 

X 

19 

V9 

UJ 

CL 

a. 

1 

a: 

O 

-J 

cr 

w 

UJ 

a. 

a. 

ft 

a: 

o 

mi 

tr 

UJ 

ui 

0- 

a. 

1 

cc 

o 

mi 

X 

uj 

Ui 

a. 

a. 

— • 

3 

3 

• 

Z 

UJ 

m 

3 

3 

ft 

X 

mi 

UJ 

in 

— 

3 

3 

ft 

X 

mi 

UJ 

in 

«M 

3 

3 

1 

hm 

o- 

►- 

1 

f- 

f- 

9— 

1 

o* 

f- 

mm 

►— 

1 

♦ 

1 

U4 

3 

z 

• 

ft 

♦ 

• 

ui 

3 

X 

z 

ft 

ft 

♦ 

1 

UJ 

3 

X 

z 

• 

i 

♦ 

9 

Z 

< 

in 

Ui 

ft 

z 

-4C 

IA 

Ui 

• 

z 

< 

in 

UI 

131 


NET  RESULT  0  0  -16  35  2  166  -12  3o7  -3  RB  -2?  5S6 

AUTHORIZED  0  51  175  332  55  613 


0 

X 

X 

rv 

** 

P* 

en 

in 

*n 

en 

o 

el 

n 

o 

m 

m 

*n 

•n 

— 

— 

o 

« 

« 

0 

ex 

ex 

m 

0 

CD 

«n 

en 

•n 

o 

rv 

*x 

ex 

n 

♦t 

n 

(X 

0 

X 

X 

cx 

0 

mm 

X 

e 

® 

0 

(St 

in 

x 

<0 

*0 

r-. 

— • 

a 

o 

p* 

*x 

mm 

o 

O  0 

— • 

mm 

ex 

m 

in 

in 

en 

m 

m 

0 

— • 

«M 

M 

— • 

•m 

mm 

•• 

— 

mm 

rnm 

t 

(St 

in 

r* 

O 

ex 

• 

ex 

ex 

en 

cn 

cx 

1 

ex 

ex 

o 

® 

X 

» 

0 

0 

0 

en 

m 

03 

CD 

X 

o 

en 

m 

in 

0- 

O 

X 

in 

m 

en 

ex 

rx 

rx 

0 

*n 

mm 

mm 

ex 

« 

•M* 

— • 

IX 

X 

1 

-• 

•• 

en 

X 

9 

ex 

» 

en 

— 

— 

in 

in 

0* 

0 

X 

X 

X 

— 

*0 

CO 

0 

0 

0 

f**. 

_ 

in 

m 

m 

in 

® 

® 

IX 

fx 

<M 

ex 

<x 

ex 

rx 

«*» 

en 

*n 

en 

«n 

X 

X 

m 

in 

X 

X 

X 

m 

in 

0 

rnm 

M 

•M 

e 

IX 

ex 

o 

X 

ex 

• 

m 

m 

o 

fs 

ex 

l 

0 

0 

a 

® 

1 

O  O  O  en 

en 

• 

h* 

m 

•n 

0 

ex 

rx 

o 

X 

X 

in 

in 

in 

K 

0 

0 

_ 

in 

in 

X 

#  • 

® 

0 

0 

0 

® 

® 

a- 

m 

en 

ex 

in 

in 

X 

«n 

o 

□ 

0 

m 

m 

ex 

0 

m 

en 

en 

0 

0 

Ps, 

r** 

0 

0 

0 

® 

® 

fx 

IX 

ex 

ex 

ex 

ex 

ex 

X 

X 

X 

n 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

— 

-• 

— 

— 

-• 

— 

; 

j 

l 

o- 

x 

X 

en 

in 

• 

0 

0 

p* 

® 

in 

1 

CO 

<0 

® 

X 

ex 

• 

0 

0 

en 

<x 

o 

•* 

ex 

ex 

ex 

n 

* 

ex 

cx 

en 

9 

ex 

-* 

l 

«x 

«n 

*n 

a 

r* 

p-* 

0 

0 

k. 

r* 

0 

IX 

o 

0 

in 

m 

•• 

ex 

X 

X 

ex 

ex 

ex 

O 

CM 

0 

0 

X 

o 

o 

0 

X 

X 

X 

o 

X 

X 

Q 

CD 

0 

0 

0 

ex 

ex 

o 

mm 

in 

in 

m 

X 

m 

IX 

ex 

ex 

en 

en 

n 

in 

X 

X 

X 

in 

in 

0 

X 

m 

*n 

en 

m 

in  in 

en 

CX 

ex 

ex 

en 

<n 

en 

} 

i 

t 

■ 

1 

$ 

0 

a* 

en 

fx. 

m 

9 

o 

o 

<0 

« 

o 

• 

— 

_ 

X 

o 

in 

9 

« 

® 

ex 

O 

o 

(S 

in 

rx 

0 

— • 

a 

o 

<n 

0 

0 

en 

0 

«n 

m 

in 

cx 

« 

» 

— « 

i 

■ 

* 

T* 

e*- 

o 

en 

<n 

0 

CO 

CD 

o 

o 

o 

0 

X 

o 

o 

o 

O 

® 

X 

ex 

o 

o 

o 

X 

X 

ex 

0 

-c 

m 

in 

rs. 

in 

«n 

n 

m 

CD 

0 

ex 

ex 

® 

0 

« 

® 

0 

0 

0 

* 

• 

o  o 

p* 

n 

X 

• 

— 

CO 

o 

0 

1 

X 

X 

o 

® 

0 

• 

ex 

ex 

a 

X 

® 

*0 

in 

ex 

ex 

M 

en 

X 

ex 

ex 

0 

cx 

in 

rnm 

mrn 

« 

0 

ex 

• 

*• 

B 

mm 

i 

t 

"C 

o 

o 

o 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

® 

o 

o 

o 

o 

o 

o 

X 

o 

o 

O 

Ci 

lO 

mm 

cx 

0 

3 

1 

i 

mm 

•• 

B 

1 

> 

9 

9 

1 

C 

9 

0 

0 

en 

en 

o 

i 

9 

o 

O 

o 

o 

o 

9 

o 

o 

« 

9 

o 

9 

a 

o 

X 

X 

o 

o 

m 

in 

— 

— ■ 

ex 

ex 

0 

0 

'O 

mm 

•• 

mm 

"• — ■ 

! 

»- 

H- 

a 

►“ 

p- 

Q 

H* 

a 

H- 

h- 

O 

"T 

3 

z 

-J 

Ui 

z 

-J 

W 

3 

z 

-J 

ui 

3 

z 

Ui 

0 

O 

o 

3 

ex 

p*» 

VS 

** 

o 

mm 

3 

ex 

<a  o 

«*» 

O 

M 

3 

rx 

0 

IS 

mm 

O 

M 

3 

rx 

w 

n 

z 

»A 

a. 

m 

en 

Z 

m 

CL 

en 

•» 

♦n  z 

in 

a. 

m 

M 

en  z 

(A 

a. 

in 

Qi 

D 

M 

a. 

X 

o 

«s 

Ui 

QC 

CL 

X 

vs 

VS 

Ui 

z 

0. 

X 

O 

V5 

Ui 

CC 

mm 

<L 

X 

V9 

o 

Ui  a: 

-J  a: 

Ui 

w 

a. 

0. 

a: 

O 

-4  CC 

UJ 

ui 

a- 

0. 

ct 

o 

-J  K 

Ui 

Ui 

a. 

a. 

K 

o 

» 

tc 

UI 

UI 

CL 

a. 

cc 

o 

-i 

Ui 

tA 

— 

Z 

-1 

UJ 

m 

— 

3 

X 

-i  Ui 

m 

—• 

3 

3 

X 

ui 

in 

3 

3 

Z 

'  * 

•• 

»— 

►- 

►- 

►- 

¥m 

mm 

►- 

►- 

*• 

u- 

Z 

1 

t 

♦ 

Ui 

3 

* 

z 

9 

9 

♦ 

Ui 

^  z 

9 

9 

♦ 

UI 

3 

x  z 

9 

9 

♦ 

Ui 

3 

r» 

m  w 

z 

0 

m  uj 

z 

Xt 

in  ui 

Z 

0 

in  uj 

2 

0 

132 


SKILL  90 

ENTERING  •  0  2IH  -  853  -  660  -  37  .  |669 

'  SEPS  0  0  28  186  161  692  36  625  6  31  230  1  «| 3 H 


X  O  « 
r*>  n  ® 
X  O  Ul 


o  x  *n 
n  o  it 
N7 


iflin  r 

<N  —  fs. 

m  in  wn 


m  oo* 

cn  —  m 


n  n  > 
x  «*i  — 
4  'O  9 


—  x  »o 
4  in  co 


4  O  0> 
CD  T 


a  4  ^ 
N  ®  T 


O  3 

—  O  — 

a. 

x  %a  %a 

u  a.  o. 

—  30 


•  ♦  »  UID 

•  Z  < 


m  m  -o  «■>  i  n  n 

^  o  o  x  x  i  x  — 

in  in  in  n  m  i  in  4 

I 

l 

I  N  N  >  N  I  X 

^  O  X  I  «*> 

—  —  I  I 

I 
I 

x  x  x  x  co  i  a>  — 

ft 


•  o  o  O  X  IX 
I 
I 
I 
» 

O  4  4  N  -  I  —  -O 

n  —  —  —  tn  i  *n  cm 

CM  CM  CM  CM  CM  •  <M  <M 

» 

I 

I  x  XXXI  — 


«  ^  N  ffl  4  •  *©  <M 

nnmoui  i  m  cm 

N  (M  N  N  N  ft  CM  n 


I  —  —  x  CD  I  CM 

m  m  t  i  cm 

b  i 
• 
ft  : 

lil  CD  CD  o  CD  I  03  X 

m  x  x  n  i  ii  id 

ft 

e 

», 

t  N  N  «  ffl  ft  N 

x  n  »  — 

ft  ft 
i 
i 

O  O  o  03  o 
m  i 

ft  » 

i 

;  *  i 

i  o  a  oj  cd  t  a 

n  <*i  • 

i 

i 

»-  ft  ►-  o 

O  Z  I  _J  Ui 

—  13  —  O  —  •  3  cm 

x  z  in  a.  i  m  — 

—  a.  X  13  13  »  UJ  X 

jk  y  u  i  a.  »  x  o 

Jw  m»3  3  i  z 

—  »— 

x  z  • 
inui  i  z  < 


4  N  N  O  <D  ft  CD  ID 

x  o  a  r*  x  i  xx 

4  4  4  T  4  I  4  N 

ft 

• 

ft  X  X  CM  CD  I  ID 

(MM1  N  ft  X 

—  —ft  ft 
ft 
ft 

rv  n  m  o  in 

CM  (N  CM  CM  CM  I  CM  CM 

ft 

I 

ft 

•  X  X  o  X  to 


4  n  <m  ®  n  i  #•>  r-* 

t  nn  noi  i  in  **> 

CM  CM  CM  CM  CM  I  CM  CM 

ft 

ft 

ft  X  X  X  in  I  N 

—  —  CM  I 

ft 

I 

N  OO  JIN  I  CM  N 
in  X  X  -O  CM  I  CM  — 

CM  CM  CM  cn  I  p»>  x 

ft 

I 

•  n  in  n  i  m 

44Nlfl  I  n 
-  !  !  1 


4  N  N  o  4  ft  4  4 

mj  m  m  r  i  x  4 

ft 

ft 

l  1 

ft  x  x  -4  •  o 

m  x  i  cm 

ft  ft 
ft 
« 

ooo-oo  i  a  o 


ooo«o  t  o 

XXI 

ft 

ft 

H-  ft  I-  O 

O  Z  I  — I  Ul 

—  0—1  3  N 

w  a.  i  m  — 

1  a.  x  o  o  t  u  c 

uj  uj  a.  a.  i  x  o 

m  —  o  o  i  i 
I  ►*  K 
•  1  4  I  U  3 

I  Z  < 


O  N  N  «  N 

o  —  —  -o  m 

O  O  O  X  03 

m  CM  CM  —  CM 


ft  /•>  x  x 

a)  Q  7  3 

n  n  4  cd 


O  O  O  O  CM 


ft  O  O  O  CM 
CM  CM  CM 


X  O  O  X  o 
x  o  o  ® 

CM  CM  CM  —  <M 


t  CD  CD  CM  O 
a?  CO  CM  03 


o  o  o  x  m 
cnoo  —  — 

CM  O  O  X  CM 


ft  o  o  o  — 
n  n  «  o 

CM  CM  n 


o  —  —  o  o 

X  O  O  X 

n  n  n  cm 


f  m  m  —  a 

X  X  O  X 


o  o  o  o  o 

X 

CM 

I 


<  o  o  o  o 

X  X 
CM  CM 


o  z 

cn  \3  —a  — 
x  z  in  x 
—  a.  x  a  v3 
-ix  u  y  cl  a. 
ju  in*  3  o 


X  Z  ft 

in  uj 


133 


NtT  RESULT  0  0  -106  2*10  »15  1216  -29  U70  2  1  32  -|93  2857 

AUTHORIZED  0  395  1361  1320  128  3159 


FIGURE  1  (continued) 
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FIGURE  l  (continued) 
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FIGURE  I  (continued) 
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FIGURE  5:  SI  Year  2  Inventory 


•  •  «  SCENARIO  SI  «  •STCAOY  STATE*  •  •  • 


SKILL  I  TO  51  ENTERING  POPULATION  AND  SEPARATIONS  FOR  TEAR  2 
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FIGURE  5  (continued) 


•  •  •  SCENARIO  si  -  *  S  T  C  *0  T  STATE*  •  ♦  • 

SKILL  52  TO  41  ENTERING  POPULATION  AND  SEPARATIONS  FOR  TEAR  2 
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FIGURE  6:  SI  Inventory  for  Years  3-5 
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FIGURE  7  (continued)  - 
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FIGURE  8  (continued) 
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FIGURE  8  (continued)' 
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FIGURE  8  (continued) 
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FIGURE  8  (continued)- 
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I'UHIKE  S  (continued) 
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FIGURE  8  (continued) 
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I'lGURIS  8  (continued) 
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FIGURE  10  (continued) 
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FIGURE  10  (continued) 


FIGURE  10  (continued) 
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FIGURE  10  (continued) 
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FIGURE  10  (continued) 
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FIGURE  10  (continued) 
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FIGURE  10  (continued) 
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FIGURE  10  (continued) 
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FIGURE  10  (continued) 
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FIGURE  11:  SI  Promotions  and  Separations  for  Skill  6 
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FIGURE  11  (continued) 
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FIGURE  12  (continued) 
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FIGURE  13:  Details  of  Base  Closure  Assignment  Scenario 


(a)  Reduce  all  authorizations  at  16  to  minimum  year  1  values 

I  “ 

(b)  Authorize  mission  support  for  first  squadron  at  1? 

(c)  Authorize  mission  support  for  second  squadron  at  17 

(d)  Authorize  mission  support  for  third  squadron  at  17 

(e)  Transfer  first  squadron  direct  mission  authorization 
j  and  supply  from  16  to  17 

(f)  Authorize  one-third  base  support  at  17 

(g)  Transfer  second  squadron  direct  mission 
j  authorization  and  supply  from  16  to  17 

(h)  Authorize  two-thirds  base  support  at  17 

(i)  Transfer  third  squadron  direct 
mission  authorization  and  supply 
from  16  to  17 

(])  Remove  one-half  mission  support  and 
one-half  base  support  authorization 
from  16 

(k)  Reduce  supplies  at  16  to  authoriza- 
|  tion  by  directed  rotation 

(l)  Authorize  full  base  support  at  17 

(m)  Remove  all  remaining 
authorizations  at  16 

(n)  Remove  remaining  supplies 
I  at  16  by  directed  rotation 


13  14  15  16  17  18  19  ZO  Periods 
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FIGURE  14:  S2  Aggregate  Results  for  Year 
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FIGURE  14  (continued) 
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FIGURE  14  (continued) 
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FIGURE  14  (continued) 


y 

3- 

T 

PS 

y 

1 

y 

re 

0* 

PC 

re 

CO 

re 

» 

re 

in 

re 

re 

rs 

—  | 

— 

M 

Cm 

X 

X 

y 

CM 

1 

rs 

ue 

o 

a: 

ac 

y 

m 

1 

re 

a 

y 

CM 

CM 

re 

re 

1 

re 

o 

y 

y 

y 

rs 

PS  1 

PS 

o 

y 

— 

_ 

U' 

X 

• 

* 

o 

<0 

ifi 

in 

y 

•o 

1 

•O 

y 

- 

O 

o 

pv 

1 

CM 

o 

a 

rs. 

CM 

ue 

ue 

in 

re 

in 

( 

1 

ue 

•o 

1 

ue 

i 

if)  CN4 

ue 

1 

Cm 

i 

CM 

PS 

ue 

ue 

rs 

i 

CS 

rs 

y  i 

y 

i 

y 

y 

y 

X 

1 

iT 

X 

X 

y 

y 

1 

re 

lD 

ue 

CO 

y 

t 

y 

in 

m 

rs 

y  i 

IM 

PS 

y 

o 

CM 

1 

1 

t 

« 

*** 

** 

rs 

*n 

1 

1 

1 

re 

y  i 

1 

1 

CM 

1 

1 

i 

<n 

m 

in 

1 

in 

o 

y 

y 

y 

y 

„ 

1 

_ 

ue 

X 

y 

y 

y 

*c  1 

<3 

o 

ue 

in 

in 

in 

X 

1 

X 

re 

fN 

PM 

CM 

Cm 

CM 

1 

1 

1 

rs 

CM 

re 

re 

re 

re 

y 

1 

1 

» 

y 

re 

in 

y 

y 

y 

in  i 

i 

1 1 

ue 

'O 

“ 

“ 

1 

1 

f 

* 

1 

CM 

CM 

O 

y 

1 

1 

1 

rs 

• 

ue 

in 

o 

y 

! 

PM 

i 

y 

y 

o 

i 

N.  1 

1 

PM 

1 

: 

i 

l  ;  O 

o 

o 

re 

1 

re 

K 

O' 

y 

1 

Pm 

o 

o 

y 

y 

s* 

• 

y 

y 

y 

y 

y 

Cm 

I 

X  1 

X 

Cm 

X 

y 

y 

M3 

re 

1 

1 

re 

y 

y 

re 

rr 

cv 

y 

1 

y 

r* 

re 

O 

C 

y 

rs 

i 

rs 

— 

< 

re 

re 

re 

S  1 

IT:  < 

rs 

M3 

m: 

< 

X 

1 

X 

m: 

<S 

rs 

cs 

Cm 

rs 

1 

1 

Cm 

CM 

y 

y 

y 

re 

y 

l 

y 

y 

y 

y 

y 

y  l 
l 

y 

y 

“ 

“ 

1 

** 

1 

T 

y 

y 

X 

1 

O 

i 

M3 

M3 

rs 

O 

re 

1 

X 

X 

PS 

>0  1 

> 

1 

y 

y 

re 

y  i 

in 

rs 

CM 

re 

i 

l 

/ 

1 

CM 

CM 

Cm,  1 

I  ■ 

1 

1 

1 

CM 

re 

re 

sfl 

CM 

1 

(S 

>0 

y 

y 

y 

y 

wT. 

l 

l 

1 n 

C 

-0 

in 

Ul 

y 

y  i 

y 

re 

CSI 

y 

y 

y 

1 

y 

ue 

PM 

m> 

M3 

y 

— • 

1 

— • 

y 

y 

y 

— 

lP 

in 

X 

y 

y 

•o 

CM  1 

rs 

y 

U“ 

in 

re 

_ 

_ 

re 

O 

CN 

CM 

CM 

J 

re 

re 

iT> 

y 

y 

y 

in 

l 

1 

m 

in 

y 

re 

n 

re 

in  i 

ij 

ue 

y 

1 

re 

rs 

(S 

rs 

re 

1 

! 

re 

re 

1 

O' 

X 

y 

1 

a 

1 

a 

o 

o 

X 

l 

l 

-c 

O  1 

re 

I 

X 

X 

y 

O 

1 

ue 

if! 

lT 

— 

1 

— 

O 

o 

re 

re 

l 

y 

y 

fS 

<  1 

y 

iT 

—• 

X 

i 

' 

i 

“* 

" 

“ 

l 

l 

,  1 

i 

y 

PM 

y 

o 

re 

1 

re 

y 

y 

X 

CO 

o 

o 

l 

o 

PS 

y 

o 

o 

o 

1 1 
X  1 

X 

! 

rs 

O 

a 

O 

1 

y 

O 

y 

-O 

•o 

w*l 

1 

• 

IT 

r*. 

un 

re 

re 

f 

l 

l 

- 

ue 

X 

-o 

CM  1 

1 

CM 

X 

y 

w 

M) 

1 

M) 

y 

I 

o 

o 

Cv 

re 

» 

y 

, 

__ 

X 

o 

l 

* 

y 

. 

- 

y 

o 

1 

X  1 

•C 

i 

PM 

CM 

o 

r 

y 1  i 

X 

— 

— 

«o 

if) 

CM 

CM 

CM 

re 

— 

i 

y 

CM 

rs  i  S3 

CM  | 

in 

— 

— 

X 

rs 

1 

1 

" 

| 

l 

" 

1 

i 

! 

• 

1 

o 

o 

c 

re 

o 

o 

O 

o 

a 

O 

o 

O 

• 

o 

o 

o 

o 

O 

X 

C  1 

o 

o 

o 

o 

o 

o 

O 

o 

in 

— 

(M 

1 

M3 

i 

— • 

1 

1 

i 

1 

1 

1 

l 

1 

i  J 

i 

i 

i 

f 

a 

o 

re 

re 

o 

i 

o 

o 

o 

o 

l 

a 

1 

a 

O 

X 

X  1 

o 

1 

i 

o 

o 

y 

y 

lO 

in 

— • 

— 

i 

CM 

CM  1 

'O 

M3 

1 

— 

— 

—  1 

y 

1 

3 

y 

c- 

a 

r— 

►- 

Q 

>— 

o 

3 

z 

1 

-J 

UJ 

3 

z 

-j 

UJ 

3 

Z  1 

3 

UJ 

3 

z 

-J 

UJ 

•c 

V? 

— 

o 

— • 

1 

o 

•s 

Pm 

UJ 

— > 

c 

— 

t 

3 

PS 

X 

if 

— 

O 

«  1 

3 

*sj 

s* 

u 

O 

i 

PM 

re 

2 

ue 

a. 

1 

U") 

— 

n 

z 

ue 

a. 

in 

— 

re 

Z 

•n 

0- 

\ 

m 

M 

re 

z 

•n 

0. 

i 

ue 

— 

(L 

X 

•J 

o 

» 

UJ 

Z 

— 

a. 

X 

o 

UJ’  1 

UJ 

cc 

— • 

a. 

X 

o 

<z  t 

UJZ 

X.  ID 

KS 

i 

U 

z 

-j 

Or 

Ui 

u- 

a. 

c. 

t 

y 

o 

-j 

or 

UJ 

UJ 

CL 

a 

i 

£r 

c 

-J 

z 

UJ 

u 

a. 

CL  1 

no 

-J 

DC 

Ur 

w 

0. 

a 

• 

or 

o 

—* 

u» 

l/l 

— 

3 

1 

I 

-j 

UJ 

ue 

— 

3 

3 

3 

UJ 

ue 

— 

3 

3  1 

;x 

_J 

UJ 

ue 

3 

3 

i 

— » 

y 

y 

*— 

■-* 

y 

i 

y 

y 

■-t 

►- 

1 

— • 

i 

y 

y 

* 

z 

1 

« 

♦ 

1 

UJ 

3 

* 

Z 

i 

1 

♦ 

i 

UJ 

3 

z 

f 

1 

♦  1 

UJ 

3 

s: 

Z 

» 

< 

♦ 

i 

Ui 

3 

ue 

w 

1 

2 

< 

ue 

UJ 

l 

z 

< 

ue 

UJ 

1 

z 

< 

m 

ui 

i 

Z 

< 

244 


245 


FIG  UR  1C  14  (continued) 
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FIGURE  14  (continued) 
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FIGURE  14  (continued) 


I' IGUKE  14  (continued) 
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FICiURE  14  (continued) 
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FIGURE  16:  Base  16  Supplies  and  Authorizations 
in  Skill  6  for  SI  and  S2 
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FIGURE  17:  Base  16  Supplies  and  Authorizations 
in  Skill  8  for  S2 
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FIGURE  19:  S2  PCS  Reports  tor  Years 
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FIGURE  19  (continued) 
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FIGURE  19  (continued) 
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FIGURE  19  (continued) 


I*' LG  URIC  19  (continued) 
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FIGURE  21:  S3  Promotion  Plan  for  Year  2 
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FIGURE  22  (continued) 


3 

3 

3 

3 

o 

1 

3 

— 

a 

o 

O 

— . 

a 

«N 

I 

<N 

— 

cn 

X 

X 

P  X 

cn 

i 

<N 

3 

o 

P 

p 

X 

p 

o 

I 

o 

X 

fv. 

fp 

fp 

Pv 

fp 

x 

t 

x. 

X 

UP 

c 

3 

3  c 

X 

l 

X 

P 

X 

X 

cp 

X 

p 

1 

1 

X 

«p 

*P 

«p 

<N 

*p 

fp 

l 

1 

fp 

rp 

PM 

— 

— 

O'  — 

— 

« 

• 

— 

fN 

1 

_ 

O 

o 

X 

t 

PS. 

i 

i 

O 

O 

O' 

o* 

CN 

1 

X 

1 

3 

3 

O'  O' 

m 

a 

o 

p 

p 

— • 

— 

X 

1 

1 

X 

X 

P 

p 

cn 

l 

— • 

X 

X 

*n  -> 

X 

» 

o 

• 

1 

l 

t 

1 

1 

» 

1 

r*«* 

h- 

fV 

3 

a  i 

a 

— 

CN 

o 

a 

O 

<N 

CN 

1 

CN 

o 

X  « 

c 

a 

3 

3  9  3 

o 

fP 

CN 

CN 

eg 

fp 

fp  i 

i 

t 

<P 

fp 

CN 

CN 

N 

CN 

CN 

CN 

f 

1 

1 

CN 

CN 

X  CP 

fp 

<p 

X 

X  |  X 

1 

1 

X 

• 

X 

X 

O 

«p 

i 

O  1 
• 
i 

1 

t 

CN 

CN 

O 

CN 

o 

1 

• 

1 

1 

3 

9  P" 

rv 

o 

3 

1 

O  1  — 

9 

1 

•s. 

3 

-o 

fp 

i 

o 

O' 

O 

o 

3 

X 

X 

1 

1 

X 

3 

GO  cp 

fp 

p 

f 

X 

O' 

3 

3 

3 

o* 

O'  1 

O' 

O' 

X 

X 

X 

CP 

X 

X 

1 

X 

X 

X  — 

— 

o 

fp 

fp  1  fp 

X 

* 

V 

— « 

“ 

- 

1 

1 

~ 

- 

X  X 

p 

p 

P 

P  9  P 

1 

UP 

1 

. 

fp 

3 

3  • 

3 

• 

O' 

O' 

CN 

o 

1 

1  p 

P 

3 

3 

O  1  N 

1 

1 

1 

1 

1 

1 

1 

1 

<p 

fp 

CN 

.  1  — 

9  1 

1 

CN 

X 

X 

3 

_ 

1 

3 

'O 

X 

CN 

<N 

1 

« 

CN 

fP 

in  s 

3 

CN 

a 

•  1 

3 

X 

r% 

CN 

•— 

P^ 

fs.  f 

P*. 

=r 

fP 

— 

-• 

o 

fp 

fp 

• 

<P 

X 

CN  CN 

CN 

a 

3 

3  9  3 

CN 

««• 

“* 

1 

1 

■* 

“ 

1 

9 

X  T 

X 

X 

X  1  X 
•  9 

3 

• 

X 

3 

3 

j 

IP 

o  » 

o 

1 

IP 

X 

3 

O 

1 

X 

1  N 

•o 

3 

—  9  X 

CN 

CN 

P 

1 

1 

1 

<N 

CN 

CN 

1 

« 

I 

1 

• 

O 

X 

CN 

X 

9  3 
:  1  1 

1  1 

fp 

P 

X 

1 

O  x 

f 

X  1 

X 

o 

«N 

3 

3 

o 

CN 

CN 

• 

1 

(N 

o 

'V  ® 

3 

a 

r% 

1 

N  9  N 

3 

3 

X 

X 

X 

x  • 
i 
i 

X 

3 

fP 

CN 

CN 

tN 

CN 

1 

1 

1 

CN 

fp 

>0  x 

P 

X 

XIX 

9 

:  1 

3 

i 

3 

3 

X 

X 

i 

O  1 

O' 

1 

X 

X 

3 

PN 

a 

1 

1 

o 

1  O' 

O' 

3 

e* 

1 

O  1  O 

X 

X 

1 

— 

CN 

CN 

• 

-• 

P 

X 

:  t  CN 

i 

1 

1 

t 

1 

1 

9 

•  K  • 
f 

X 

X 

X 

o 

o 

X  I 

X 

a 

O' 

O' 

f 

, 

o 

ru 

3 

o 

n  1  r-«. 

O 

o 

3 

3 

fN 

CN 

3  f 

1 

1 

3 

<p 

n 

«p 

■p 

1 

1 

9 

n 

■o  -o 

*0 

CN 

fN 

3  1  3 
,  1 
• 

1 

o  o 

X 

O 

t 

X  1 

a 

i 

a 

a 

CN 

a 

eg 

» 

t 

Q 

1  o 

o 

r>. 

O 

1 

r*  ‘  •  O 

X 

X  1 

1 

CN 

CN 

f 

1 

X 

X  1 

9 

k— 

1 

« 

♦— 

a 

P- 

1 

1 

»— 

o 

u* 

•  1 

l  ►— 

a 

3 

2 

1 

-J 

ui 

3 

z 

t 

3 

Ui 

3 

z 

9  -J 

Ui 

3 

3 

o 

— 

Z  1 

3 

-n 

O'  3 

O 

— • 

Z 

f 

3 

N 

3 

3 

M. 

a 

Z  9  3 

fN 

z 

X 

X 

—  1 

X 

— 

z 

p 

X 

— * 

1 

P 

— 

— • 

Z  P 

X 

—  IP 

mm 

— • 

a. 

■X 

\S 

O 

1 

UJ 

X 

— 

X 

D 

X 

1 

Ui 

X 

*"  X 

X 

3 

o 

1  Ui 

X 

— J 

X 

o 

UI 

X 

X 

k—  1 

X 

O 

jr 

-j 

UJ 

X 

X 

k— 

1 

X 

3 

X  u 

UJ 

X 

X 

K  •  X 

o 

-J 

Ui 

p 

3 

3 

*—  1 

X 

J  ui 

p 

■— 

3 

3 

p— 

• 

r 

ui  P 

3 

3 

*-  1 

X 

••*■  ■ 

fc— 

1 

p- 

1 

►— 

k— 

1  U 

< 

z 

i 

t 

♦ 

♦  1 

wj 

3 

Z 

i 

1 

4 

♦ 

9 

3 

Z  1 

1 

♦ 

4  •  M 

3 

X 

Ui 

1 

z 

< 

P  Ui 

» 

1* 

< 

LP 

ui 

1  Z 

< 

1^—  —  ^  — 
r  t  x  n  t 


I  CN  (N  CN  CN 


I  O  O  O  — 


oo*<^3o- 

fp  <n  cn  <n  cn 


N  -  -  o  o 


*  —  —  -•  o 


o  o  o  o  o 


0  3  0  0 


o  o  o  o  o 


I  o  o  o  o 


O  o 

CN  fp 


o  o 


3  2 

—  O  ~  3  — 

-Z  Ifl  1 

-  Q.  X  t3  'J 

-j  or  j  u  d  i 

j  ui  P  —  3  3 

—  •- 

*  z  i  a  ♦ 

(/a  i«j 


HtT  £  SUL  T 
40  T  hOR  I  it  0 


FIGURE  22  (continued) 
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FIGURE  22  (continued) 
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